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Look again 





At the New, Field-proved Quantichem Instrument 


Here is a unit that automatically analyzes process liquids colorimetrically . . . 
performs all the steps of a manual analysis without an operator’s attention. 


This industrial process tool has been tested and proved in field installations . . . can be 
used to automate many colorimetric analyses not requiring filtration or boiling. 
Instruments for water analyses measure silica 0 to 0.05 PPM (parts per million), total 
hardness 0 to 3 PPM, iron 0 to 100 PPM, and phosphates. 


Take a second look at these in-plant process instruments . . . see how they can be applied 
to your problem. Write for Bulletin 1156 on the Quantichem colorimetric analyzer 
. . . Suncoast Instrument Division, Milton Roy Company, 
1300 East Mermaid Lane, Philadelphia 18, Pennsylvania. 
Engineering representatives throughout the world. 








CHEMICAL INSTRUMENTATION SYSTEMS 


Controlled Volume Pumps * Quantichem Analyzers 


Cher | Feed Systems * Anders Air and Gas Dryers 
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Computers can get us the better plant design data we urgently need. John Johnson, Jr. 


FAST CHECKOUT OF ELECTRONIC COMPONENTS......... 2.2.2.2... 2. eee eee 


New rack makes 1000-hour checks of 800 specimens without operator attention. 


Dee i gue abesenctctee ¢- 0a bennett eee 


New ISAJ format gives you quick, convenient, and easy reading. Charles W. Covey 


TALOS — AN AUTOMATED MISSILE SYSTEM............ 20.0... 0.00. c cece 


Human brains are outclassed by supersonic space-age weapons, so our new missiles must be 
automatic from storage to target. Henry W. Phillips 


MODERN INDUSTRIAL X-RAY INSTRUMENTATION......................045. 


X-ray instruments save time and manpower, analyze minute specimens, and may solve the most 
fascinating of all problems—the structure of /ivimg matter. George L. Clark 


SURVEY REVEALS MOST POPULAR ANALYZER TYPES........................ 


28 big instrument users report where and how they use industrial analyzers. 


EE TT Eee Pe Tere eT ery ee eS eT ee eee 
How instrument designers can actually see their panel before it is built—in complete detail, 
exact proportion, and full color. A, James Waldron 
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New, giant-size positive-displacement meter measures crude oil flow. M. J. Dabney 
COMMON TROUBLES WITH HEAD FLOWMETERS........................... 
Cures for many flowmetering faults that often puzzle servicemen are described. Louis Gess 
WHAT PART SALESMAN — WHAT PART ENGINEER?....................... 
Aa answer to a question that confronts instrument salesmanagers. Robert L. Rice 


UNILOG — A CONTINUOUS RATE COMPUTER..........................4.2.. 


By recording time-rate of counts—UNILOG gives better control of rejects, traffic, downtime. 


FIER PROPOSES SUMMER COURSES FOR TEACHERS.......................... 


Here’s a cure for teacher shortages that constrict instrument courses in our schools. 
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If production 
“pivots” 
on costs 


ODERN, standardized produc- 

tion methods developed by 

Welton V. Johnson mean better, 

lower cost instrument pivots, 

shafts and other precision mini- 
ature parts for you. 

Quality production methods 
assure you the finest pivots, shafts, 
staffs and other miniature special 
steel parts, all heat treated for 
maximum hardness and polished 
to a metallographic finish. Sizes 
up to #;’’ diameter. 


Write today for complete in- 
formation on Johnson pivots, 
samples or specific quotations. 

LA 1157 


Welton WV. 
ohnson 


Engineering Company, Inc. 


thd op 


precision miniature parts 
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| YE S! now you can shop by phone, wire or TWX... 


for shipment within 36 hours! 












Series 2500-249 and 
259B Level-Trols 
Cage Sizes 14” and 32” 


Type 75 Water 
Reducing Valve 





Series 620 and 621 
Farm Tap Regulators 


Series S100 and 730 
Service Regulators 




















Series 67FR 
Combination 
Filter Regulator 


Type 92B Pilot 
Operated Steam 
Reducing Valve 








SINCE 1880 
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FACTORY STOCK ALWAYS ON HAND: 


e Large stock of DIAPHRAGM CONTROL VALVES 
e Wide choice of LIQUID LEVEL CONTROLLERS 
e Assorted types of MULTI-PURPOSE REGULATORS 


Fisher's new special service department is 
organized much like a super market 

to help you meet emergency requirements 
with dispatch and speed. 


A stock of the popular and standard 
diaphragm control valves, Wizard Controllers, 
level - trols and all types of gas regulators 
are kept on the shelf at all times ready to go. 


Every Fisher representative receives a 
weekly list of all available types 
for the following week. 


Now, when you're up against an emergency, 
phone, wire or TWX (Marshalltown 578 

or 579) the factory or your Fisher 
representative ... your order will be enroute 
within 36 hours (except Saturday and Sunday) 
after it is received in Marshalltown. 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa/Woodstock, Ontario/London, England 


Service Card 














WHAT’S NEW 
IN THE INDUSTRY — 


Gone Fission? Con-Fusion! Look for U. S. to reveal major breakthrough in controlled thermony. 
clear reactions in the very near future. This could mean that usable 
nuclear power is not decades away, as the swamis foretold, but 
feasible in only a couple of years. 











G. E., we now discover, is also moving toward controlled fusion. For 
more than a year they have kept under wraps what they call a “sub. 
stantial” program in this direction. 


The Barking Dog Bites What data was Sputnik II sending back to earth? MHere’s a puzzle 
that has turned up to plague many U. S. scientists. Reasons— 
signals were of 2 different kinds: multichannel f-m and pulsed, 
Neither signal was similar to those agreed on by nations participat- 
ing in IGY. 


Congress has swapped its velvet gloves for boxing gloves as it con. 
tinues to spar for more information on U. S. technological lag. Un 
fortunately, this study, which could be very helpful in filling in gaps 
by making them known, is turning into a free-wheeling political free. 
for-all. Accusations and denials are flying—but a U. 8S. Sputnik isn't, 


Education Spotlight A national conference to study and compare U.S. and Russian scien- 
tific progress has been “go-signed” by Ike’s committee on scientists 
and engineers. More than 100 prominent Americans will meet at 
Yale this month. 


One thing they may want to discuss in detail is the recent disclosure 
that Russia’s Soviet Academy of Science is in reality a permanent, 
well-grounded ‘‘Manhattan-type” project organization dealing no 
only in A-power, but also in rocketry, electronics, etc. 


Swapping Swipes National Society of Professional Engineers took another swipe last | 
month at Ike’s proposed 10,000 undergraduate scholarship program. 
They say such a program (1) will place additional financial loads @ 
schools already burdened, (2) will further overcrowd already over} 
crowded classes, (3) will place the wrong emphasis on the red] 
manpower problem. 


te : 
: 


Progress Though once the staunchest supporters of batch processing, the 
paper and pulp industry is now shifting loyalties. Continuous auté 
matic processing is catching on fast. 


Engineers are perfecting computer-machine tool combinations whit 
will allow industry to by-pass work now being done by the draftsmah 
The computer translates directions into its own terms and thei 
directs the machine tool to cut out the required parts. 


Watch for industrial telemetry to catch up with and overtake milk 
tary telemetering. While military telemetering has taken the sp0e 
light in recent months, industrial telemetering is quietly growing # 
utility and pipeline applications. 


(Please Turn to Page 12) 
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Poly-Cor 










harness 


Now you can whip high instru- 
ment tubing installation and re- 
placement costs in your plant—with 
Dekoron Poly-Cor®. That's because 
the chemical resistance of plastic even out- 
lasts expensive alloy tubing .., because its 
lighter weight and flexibility make it a snap to in- 
stall without special tools ... because you can install 
practically any number of tubes at one handling, just 
like electric wiring. You can’t lose with Dekoron Poly- 
Cor — it cuts your investment because of its 
lower installed cost, cuts your maintenance 

because it lasts years longer. 


ae 


QUALITY e RESEARCH e SERVICE 


Tube up with DEKORON completely 


Dekoron products now in-__all-plasticinstrument 
clude single and multiple line harness (above), flat 
line metal tubing with plas- 10-tube “ribbon,” fittings 
tic coating, multiple tube and junction boxes. 





: SAMUEL MOORE & COMPANY 


i vot ars, 
Sas 


DEKORON FRODUCTSE DIVISION «+ MANTUA, OHIO 
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Business Outlook 


New Companies 


Tight Money 


New Market 


Mergers 


Contracts 


Sales 





Despite rising unemployment, higher costs and shrinking profits, 
business is still hopeful of turning in a “good year’”—not a record 
year, but one in which tighter cost control and harder selling wil] 
hold a steady course between deflation and inflation. 


} 
| 


The electronics industry set a new record in 1957 and expects more 
gains in ’58. Factory sales rose over $7 billion in 1957 with predic. 
tions calling for an increase of at least $1 billion. 


Transistor sales more than doubled over 1956. 


T.V. production declined in 1957, but is expected to even out as de. 
mands for more industrial monitoring devices grow. 


Dunn and Bradstreet predicts, “Electronic controls will probably 
reign supreme in the automatic factory of the future, but at present 
pneumatic controls and indicators are an industrial reality.” D&B 
cites safety features, relatively lower cost of equipment and main. 
tenance as reasons for continued pneumatic equipment use. 


Dire business predictions don’t seem to effect number of new com. 
panies entering instrument field. Add Metrix Corp. and Moore Asso- 
ciates to the roster. 


e 
Raising money may be industry’s major problem in 1958. 
Corporate managers are turning more and more to the public for 


funds. In spite of poorly acting securities market, “science” issues 
are finding strong public acceptance. 


Litton Industries’ stockholders are considering increase of common 
stock from $2 to $314 million and authorization of a $16 million is- 


suance of preferred stock. 


U. S. is girding for rocket age. Look for assured instrument market 
as new fuel and air liquification plants hit the design boards. 


Flood of mergers may put fire under congress this session to pass pre 
merger notification bill. 


Consolidated Controls Corp. has acquired business and certain undis- 
closed assets of Manning, Maxwell and Moore’s Aircraft Products 
Division. 

Negotiations for a Consolidated Electrodynamics and Cenco Instrw- 
ments combine are underway. Still fuzzy, but tentative agreement 
calls for exchange of three Cenco shares for one CEC. 


Burroughs Corp. has been awarded contracts totaling $37.3 million 
for electronic guidance computers for the USAF Atlas ICBM. 


Contracts totaling $1 million plus for Central Air Data Computers for 


USAF goes to Servomechanisms, Inc. 


Librascope awarded $17 million USN contract for digital computers. 


Hazel-Atlas Division, Continental Can Co., contracts totaling 
$450,000 for automatic temperature control equipment go to Leeds | 
and Northrup. 


Preliminary year-end figures for Raytheon show $4,800 million it 
earnings after taxes. 


Reaction Motors reports 50% sales increase over 1956. 
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* Better Plants 


from Better Data 


Excerpts from a talk to the Society 


for the Advancement of Management 
by John Johnston, Jr., Supervisor, In- 
strument Consultants, E. 1. duPont 
deNemours & Company, Wilmington, 
Delaware. 


ATTEMPTS TO APPLY BUSI- 
NESS information-handling techniques 
to engineering or research informa- 
tion handling meet the arguments 
that: 1. engineering information needs 
only slide-rule accuracy; and 2, it is 
impossible to establish dollar-and-cents 
justification for collecting engineering 
data more efficiently (as so obviously 
exists for accounting data). 

I prefer to believe that there is an 
urgent need for higher reliability, 
accuracy, and more meaningful in- 
terpretation of the data used to 
develop and design engineering 
works. I also believe that the justi- 
fication for this is more valid and 
far-reaching than much of the exist- 
ing justification for accounting ma- 
chinery. 


Automation Often Overdone 


Automatic data processing systems, 
especially large computer installations, 
are particularly vulnerable to an insidi- 
ous form of artificial justification. 
They are too often bought on one 
economical basis, and then exoner- 
ated on another, bearing no relation to 
the original. Some of these economic 
changes occur as improvements result- 
ing from critical examination of opera- 
tions; others evolve from better appre- 
ciation of machine capabilities. But 
there are some supplementary uses 
which are rationalized thus: 


a. The system is available at no cost 
and would be idle if the new work 
weren't handled. 


b. idle equipment time must be 
avoided at all costs. 


c. the job is so easy for the system 
to handle that rigid evaluation is 
unnecessary. 


d. possibly results may show up a 
previously-unsuspected relationship. 


€. data worthy of gathering deserves 
examination from all possible facets. 
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With such incentive, the system is 
soon operating at capacity and there is 
an urgent need for more machines 
and more staff. No wonder the Bu- 
reau of Labor Statistics reports that 
the number of clerical workers has in- 
creased despite widespread office auto- 
mation! A large segment of this in- 
creased clerical activity is the result of 
unrestrained automation—brought on 
by the larger volume of business infor- 
mation produced simply because the 
machine can do it. 


Avoiding Overautomation 


How can such misuse of automation 
be avoided? One large oil company 
had to organize a separate division, 
with a former research director at its 
head, solely to handle its technical in- 
formation. Its research division alone 
produced over 1000 technical reports 
during 1956! Henceforth, each such 
report will be critically examined to 
insure it is adequately justified, its 
content satisfies minimum standards, 
and its disposition is proper. 

I think further misuse of automatic 
data handling can be avoided by using 
the same rules which apply to auto- 
matic product manufacture: 


|. Before new automatic machinery 
is used, its justification must com- 
pare favorably against every alterna- 
tive. 

2. The justification must be re- 
evaluated periodically. 

3. Doing work just to keep machin- 
ery busy applies only where severe 
penalties otherwise would be in- 
curred. 


4. Total costs include all conse- 
quent product handling as well as 
its production cost. 


Such enforced evaluation of office 


automation would be difficult were no 


labor savings involved. Then it would 


be necessary to assign dollar values to 


information accuracy, speed, availabil- 
ity and ease of interpretation. This 


is exactly the situation that applies to 
engineering 
provement in engineering data-hand- 
ling must be justified on an intangible 
basis. 


information. Any im- 


It is my belief that our indus- 


(Please Turn to Page 25) 
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Regulators and Controls are as 
= as the diaphragms actuating 
them 


Vulcan diaphragms have been 
accepted and depended on for 
almost 25 years. ie a 
gauges are available wi 

excellent flexibility for delicate 
applications. Heavy gauges with 

i — or service 
are available in many coating 
compound types. 

Vulcan provides integrated re- 
search, development and manu- 
facturing facilities. This means 
complete quality control from raw 
material to finished product; as- 
suring you that every diaphragm 
is made to strict specifications. 

A vital part of this Vulcan in- 

tion . ed — = de- 
velopment laboratory. If you have 
a diaphragm problem, we shall be 
happy to consult with you. 


Another 
ULCAN 
RUBBER PRODUCT 
Write to: . J-81 


Dept 
REEVES BROTHERS INC. 
Vulcan Rubber Products Division 


54 Worth Street - New York 13, N. 
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A BETTER WAY 
TO CONTROL EACH, 

AUTOMATICALLY 

AND CONTINUOUSLY 








BENDIX 
ULTRA-VISCOSON* 


Provides continuous and auto- 
matic viscosity control of from 
one to six individual stations 
in a single system. Ranges: 
0-50,000 centipoises X grams 
cc. Proven uses in liquid 
blending, fuel atomization or 
refinery applications in the 
petroleum, chemical, steel, 
gravure and flexographic 
printing, resin, adhesives, 
paint finishing and various 
other fields. Ultra-Viscoson 


systems are available to fill 
most industrial and research BENDIX NUCLEAR 
requirements. DENSITY GAGE 


REG. U. S. PAT. OFF. Provides continuous and auto- 
matic control of fluid density 
in process pipelines. Range: 
0.5 Sp. Gr. and up, with ad- 
justable spans. Ideal for use 
with abrasive, corrosive, vis- 
cous and high-pressure proc- 
esses; sensing element does 
not contact process material. 
Applications: Density, specific 
gravity, liquid concentration, 
vapor /liquid ratio, liquid level, 
slurry control and interface 
detection. Range, span and 
time constant adjustments 
from front panel. 





















For complete information write 


Cincinnati Division, Dept. 340, 3130 Wasson Road, 
Cincinnati 8, Ohio. 


. . . - . . 
Cincinnati Division , 
Export Sales: Bendix International Div., 205 E. 42nd St., New ,T-/, 
York 17, N. Y. Canada: Computing Devices of Canada, lLtd., 
Box 508, Ottawa 4, Ontario 


AVIATION CORPORATION 
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(Continued from Page 23) 
rrial research can benefit greatly from 
these more systematic methods of data 
rocessing. New products and proc- 
esses evolve from analytical study and 
research, most of which is conducted 
in laboratories. However, basic data 
from which these new products and 
lants are designed is sometimes ob- 
tained under the most adverse condi- 
tions, and is thus subject to gross error 
of misinterpretation. 


Military and Industrial 
Research Differ 


Military research has been forced to 
develop automatic data systems to 
handle its programs. And _ industrial 
research is just now making limited 
use of similar systems. But it is very 
dificult for industrial management to 
agree that their need is for such data 
systems which were originally designed 
for missile research, because their in- 
dustrial operations are conducted over 
a longer period and at much lower 
cost. These are the very factors which 
are misleading. Experimental data 
collected at random intervals often ob- 
sure important transient phenomena, 
and can establish an entirely wrong 
basis for the construction of an ex- 
pensive commercial p!ant. 


Costly Errors 


Some investment decisions unfor- 
tunately have been made on the basis 
of research results which were reported 
etroneously. Too much research time 
has been wasted following wrong 
leads on inaccurate or inadequate in- 
formation; too much time has been 
wasted attempting to duplicate results 
which were incorrectly reported in a 
previous run; too often we have dis- 
covered too late that incomplete in- 
strumentation resulted in omissions 
which nullified the benefits of an 
otherwise phenomenally successful run. 


Benefits of Automated 
Data Handling 


In those few instances where it has 
been used, automation of the informa- 
ion process has partially rectified these 
conditions. First, the information sys- 
tem is sufficiently complex to warrant 
More serious planning and foresight 
l its Coupling to the experiment. As 
‘tesult: 1. experiments have been de- 
signed to be more effective; 2. systems 
ae not subject to human physical or 
‘motional limitations—fatigue, care- 
lessness, Optimism, etc.; 3. the experi- 
ments continue to produce accurate, 

(Please Turn to Page 26) 
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$1195.00* 


RECORDING 
POTENTIOMETER 


Transistor 
Amplifiers 


oy clubive 


westronics 


INCORPORATED 





THE ULTIMATE IN AN ACCURATE, READABLE, MINIATURE 
RECORDING POTENTIOMETER, WITH THESE ADVANCED FEATURES 


@ 5-inch strip chart record. 

@ Two pens, each traveling the full 5 inches. 
@ 1-second maximum balancing time. 

© Tcble top or panel mounting. 

@ Panel space 954" W x 8%” H 

® Margin marker pens. 

® Paper supply indicator front of recorder. 
@ Ball bearings in pen drive system. 

® New concept in front set limit switches. 


® 0.5% accuracy on both pens. 

® Completely transistorized amplifiers, no 
vacuum tubes. 

@ MV or TC Calibration 

®@ Minimum Spon: 1 MV 

@ Standardization: Mercury cell. 

® Simple sub-assembly type construction for 
easy maintenance. (Entire recorder rolls 
forward out of case.) 


PLUS THESE OPTIONAL FEATURES: 


@ One front set SPDT switch and 3 SPDT 
back set switches each independently ad- 
justable over the entire* range on each 
pen. 


@ Transmitting slidewires. 

® Selsyn motor chart drive. 

® 3 speed quick change chart drive. 

®@ Left and/or right margin marking pens. 


WESTRONICS RECORDING POTENTIOMETERS FOR EVERY NEED 





One Pen Miniature 5” Recording Potentiometer 


© 5” strip chart record. 

® Continuous Automatic Standardization with elec- 
tron tube amplifiers. 

@ Requires only 95%” by 8” panel space. 

® Accuracy better than 0.5%. 

@ One second full scale pen travel. 

®@ Weighs less than 25 pounds. 





$1495.00* 
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$490.00* 





Two Pen 11” Recording Potentiometer 
@ 11” strip chart recorder (12” overall 
width). 


® Completely transistorized amplifiers. 

@ Reduced maintenance. 

® Small size. 

® Immediate recording . . . no warm-up 
time. 


® Optional synchronous motor or Selsyn 
motor chart drive. 


*BASE PRICE 
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environmental testing tool 
offers first-time features 
for analysis of 





TP-625 J WAVE ANALYZER SYSTEM 


Increasingly important to environmental 
testing, the TP-625 Wave Analyzer System 
offers performance features never 

before available. Determines frequency 
and amplitude of vibration... 

strain... pressure — any mechanical, 
chemical, optical or other variable which 
can be converted to an electrical signa) 
ranging from 2 to 25,000 cycles. 

Individual wave components are measured 
in decibels, in percent of total signal, 

or both. Results are indicated on a 
calibrated attenuator and meter, and 

on a recorder if desired. 


















. PULLS OUT’? AND MEASURES HARD 


TO ANALYZE WAVE COMPONENTS. SELECTS 


FREQUENCIES AS CLOSE AS 2 CYCLES APART. 


VIBRATION — STRAIN — PRESSURE 


T 


Divis! 


2 


TRACKS AUTOMATICALLY 


Auxiliary equipment — TP-628 Servo 
Drive — allows automatic tracking to 
frequency set by speed of equipment being 
analyzed ...follows RPM, multiples of 
RPM, or shake-table drive... 

throughout an operating range. 

Uses and applications are limitless. 

Other auxiliary equipment includes a 
TP-633 Power Integrator, which provides a 
power spectral density analysis of 

random waves, Get full details on this 
important design and environmental 
testing tool. Write for new bulletin on the 
TP-625 Wave Analyzer System. 
Developed, improved and manufactured by 


@ 


Technical Products Company 
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6670 Lexington Ave., Los Angeles, 38 


INTEGRITY IN INSTRUMENTS SINCE 1932 





IRE EXHIBIT M-5 
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objective data simultaneously and og 
time regardless of operating difficulty 
or emergency, thus providing a com. 
plete history of events at the very time 
when the researcher is too preoccupied 
to record adequately; 4. all test infor. 
mation follows a consistent pattern: 


units are consistent, Computations are | 


completely accurate, information js 
coded for safe storage and ready access 
and is completely identified and jp 
form suited to further computation, 


Pilot-Plant Data 1s Hard to Get 


To engineers familiar with the ex. 
asperating obstacles in process industry 
pilot-plant work, such an_ installation 
will seem very desirable. Its justi. 
fication in terms of dollar savings js 
not obvious, unless dollar values cap 
be assigned to past pilot-plant mis- 
fortunes, and there is assurance that 
such misfortunes will be significantly 
reduced by an automatic information 
system. Inherently, pilot-plant data 
are difficult to get; flow measurement 
of small quantities is particularly 
elusive; runs are short; in chemical 
operations, inclusion of solids or 
vapors further complicates measure 
ment; the tiny piping easily plugs; 
measuring elements must be especially 
small to avoid stagnant holdup; equip 
ment must be easily dismantled for 
cleaning or changes to a new use. 


Better Data Means Better Plants 


Despite these handicaps, _ pilot 
plants have been fully instrumented 


and their data collected by automatic | 


logging equipment. 


tions, shows that basic information 
about chemical reactions is beginning 
to be collected. A better understanding 
of fundamental operations can be & 
pected. Once it is established that 
better plant design comes from such 
better information, use of automatit 
data processing will be mandatory. | 
suggest that the emphasis now directed 
toward office automation can profit 


ably be directed toward engineering | 


research: the benefits to be realized 
are almost completely unexplored. 
Responsible management must & 
tablish realistic ground rules which 
will encourage, but not compromise 
the use of automation in research, dé 
velopment and the final plant. Theis 
is the responsibility to keep abreast of 
changing technology: to guard agains 
misleading claims for overly-simplite 
systems; and to be alert to opportu 
ties for exploiting the tools of oft 
field which can be adapted to manage 


ment needs in another. 
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Kybernetes data 
handling equipment 
proven 99.7% reliable 
by 37,851F hours of 


nmatched accuracy and relia- 
U bility are achieved and sus- 
/ tained in the Kybernetes Data 
Handling System by the incorpora- 
tion of advanced, fully proven 
techniques. The Kybernetes System 
provides a new, all electronic concept 
for the acquisition of process or test 
information for logging, monitoring 
and computing. This equipment is de- 
signed for accuracies of 0.1% for all 
inputs, including non-linear types, 
over extended periods of operation. 
The Kybernetes all electronic ap- 
proach to data handling provides the 
most direct means of digitizing low 
level inputs. Discrete counts, propor- 
tional in number to the magnitude of 
the input variables, are stored in 
digital form ready for direct reading 
into the printer or display panel. Com- 
plex analog to binary encoding and 


K YBERNETES 





subsequent binary to digital decoding 

are completely eliminated. 
Components having marginal oper- 

ating characteristics are eliminated 


from Kybernetes’ Data Handling 
Equipment, which contains no servos, 
stepping switches or other mechanical 
operations. 


FEATURES OF KYBERNETES 
DATA SYSTEMS INCLUDE: 

A — Provision to record sequential or 
simultaneous readings of any quantity 
of inputs. 

B— Chopper amplifier with excep- 
tional frequency response, linearity 
and gain stability as well as high noise 





performance! 


* covering the 12 installations made during the past year. 


rejection and true isolation of input 
and output circuitry. 


C — Individual, hermetically sealed 
plug-in relay switching providing re- 
liable long term commutating of input 
signals, 


D—Specially developed linearization 
techniques whereby the generated 
comparison voltage is characterized 
to conform exactly to the individual 
non-linear characteristics of the dif- 
ferent types of variables. 

E—Plug-in, hermetically sealed com- 
ponents to conform to Class I, Divi- 
sion II requirements for semi-hazard- 
ous areas and to provide for ease of 
maintenance and service. 

ON REQUEST: Authoritative Tech- 
nical Bulletin 108a fully describes 
latest logging, monitoring and com- 
puting equipment. Write for free copy. 





Data Handling Equipment for Industry 
logging/monitoring/computing 








THE KYBERNETES CORPORATION 9 East 40th Street, New York 16, N. Y. Division of Self Winding Clock Co., Inc. 
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This is a greatly-reduced 
reproduction of sine and 
cosine curves demonstrating 
the ability of a standard 
tabulator to present data in 
graphical as well as printed 
form. 


“READ-OUT” PROBLEMS? 


Your computer output, as an example, can be quickly converted to 
accurate graphical form for immediate reading by tabulating your 


data on TECHNICAL’s specially designed Continuous Grid Paper. 


TECHNICAL combines the facilities and experience of two specialized 
firms to bring you a new, unique service. Whatever your specific 
needs for plotting paper, special controller charts, high speed printer 
paper... and others... TECHNICAL engineers can help you develop 
them. Send your requirements. 


c€CHNI Ca SALES CORPORATION 


16599 MEYERS ROAD DETROIT 35, MICH. 


national representatives for 


STAEBLER & BAKER INC. TECHNICAL CHARTS INC. 
Clayton, N. Y. Buffalo, N. Y. 
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TO_THE EDITOR 


| LETTERS 


Another Instrument Course 


In addition to your list of “Post. 
High School Courses in Instrumenta- 
tion and Automatic Control” ( page 
518, ISAJ 11/57), may I add the 
following: 

East Los Angeles Junior College, 
Evening Division, Los Angeles, Cali- 
fornia 
Student Body 
1957) is 7953 


(as of October 10, 


Description of Course — “Industrial 
Process Instrumentation” 

Lecture — 6 hours per week for 40 
weeks 

Average Enrollment — 25 


This course has been offered since 
1951 with the objective of concen- 
trating on the practical aspects and 
temperaing the theoretical phases. 

For a more complete description of 
the course, an outline is available. 


J. Conison, Instructor 
East Los Angeles Junior College 


Overstatement Challenged 


The November issue of the ISA 
Journal noted several outstanding new 
products that were shown at the Cleve- 
land ISA Show (pgs. 530-535, ISA] 
11/57). 

We were extremely amused over 
the fact that Panellit’s “Panapak’ 
alarm system represented a_ notable 
break-through towards extreme relia- 
bility and minimized service by intro- 
ducing a process monitoring system 
that uses no moving parts. 

Our company demonstrated a static 
switching system design for monitor: 
ing processes at the ISA Show in New 
York in 1956. Furthermore, we have 
just received patent allowances on this 
system. Not only are moving parts 
eliminated, but also important to in- 
strument engineers is the price of this 
system, which is equal to or less than 
current relay-type systems. 

Our Public Relations Department 
was obviously sleeping on this one, 
but we still must claim the first as 
far as a static-switching type annud- 
Ciator system is concerned. 


Howard C. Warren, President 
The SCAM Instrument Corporation 
Chicago, Illinois 
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ALLOYS NOW Obtainable from 


Vacuum Melting Service 





Polished and etched sample of Air Melted 
NICHROM V in annealed condition 


AAfter many years of experience with vacuum 
melting programs, Driver-Harris now offers a 
complete vacuum melting service for almost 
all of the 132 special purpose alloys made by 
this company. 


The specific benefits gained by vacuum melt- 
ing in the production of nickel-chrome alloys 
are today clearly established. They are: 


Te Much closer control of analysis—particu- 
larly in alloying with the highly reactive ele- 
ments, Titanium, Aluminum, Columbium, 
Calcium, and Zirconium. The normally high 
affinity for nitrogen and oxygen these elements 
have is completely eliminated in vacuum melt- 
ing, thereby opening new avenues in alloy 
production. 


Ze Great reduction in inclusions, especially 
oxides and nitrides, results in higher ductility 
and tensile properties. In fine wires, the im- 
provement in properties is frequently so great 
that wire sizes may be reduced without sacri- 
fice of strength. An example of the greatly im- 


HARRISON, NEW JERSEY « 5+ 


CAMPBELL, INC 


Vacuum melted NICHROME |} annealed Note 


j } } 
GQHCCdA Mmclwsions reswil in muci lare 


er erain 


for ti ‘ame anneéeaiine treatment 


proved microstructure is illustrated in the 
metallographs shown. 


<3. Complete elimination of gas, not from the 
surface only but from the entire mass. Alloys 
so produced are therefore more desirable in 
the manufacture of electron tubes. 


44..General improvement in electronic, elec- 
trical, and mechanical properties to meet spec- 
ifications. Because closer control of analysis 
is a primary advantage of vacuum melting, we 
can now achieve these specific improvements 
with remarkable certainty. 


Almost all of the Driver-Harris alloys now 
vacuum melted and processed under close phy- 
sical and analytical control show improvement 
in one or more of the above ways. If you are 
seeking further improvements in the D-H 
Alloys you use, inquire now for information 
on how Driver-Harris Vacuum Melting Serv- 
ice can help you. Address your inquiry to 
Dept. VMS. 


*T. M. Reg. U.S Pat. OFF 


Driver-Harris Compamy 


MAKERS OF THE MOST COMPLETE LINE OF ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING 


Circle 22A on Readers’ Service Card 


INDUSTRIES 


29 








‘The might 


of 
vooDoo 


was proved 


with Statham _ 


Transducers 


IN THE F-101 


Statham transducers gathered 
pressure and acceleration 
data in McDonnell Aircraft 
Corporation's program to 
prove out the aerodynamic 

design and structural design. . 


WHEN THE NEED 
is TO KNOW...FOR SURE 
SPECIFY STATHAM 


Accelerometers + Load Cells 
Pressure Transducers 


Catalog, complete with prices, 
available upon request. 


INSTRUMENTS, INC. 
LOS ANGELES 64 
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» INSTRUMENTS AT WORK 


. . . Short stories about real applications 


Fast Electronic 
Component Check-Out 


Here is further evidence of our 
determined National attack on the 
problem of electronic instrument un- 
reliability. (See pg. 502, ISAJ 11/57; 
pg. 286 ISAJ 7/57). Wright Air De- 
velopment Center, Wright-Paterson 
Air Force Base, Ohio, has just started 
up a newly-developed automatic tester 
that rapidly and accurately checks elec- 
tronic components, and saves much 
manpower. This Automatic Life Test 
Rack and Data Recorder was built for 
Wright Center by Systems Develop- 
ment, Inc., Binghamton, New York. 


Large Capacity 


Electron tubes, transistors, and semi- 
conductors are plugged into any of 
the 800 sockets. The tester has 8 
specimen racks, each with 100 sockets. 
Each socket has four test points. More 
readings per sample are had by reduc- 
ing the number of specimens; up to 
3200 readings on a single piece of 
equipment can be made. Tests as 
long as 1000 hours can be done with- 
out Operator attention. 


From his seat at the 
console, Otto Ernesti 
can call for automatic 
or manual check of any 
specimen. Test results 
are automatically print- 
ed-out by typewriter 
as Vernon Cartmell, 
chief of the Electron 
Tube Analysis Section, 
looks on. Test racks 
are those with meters 
across top; power racks 
have a vertical row of 
large knobs. 


Environmental Tests 


Facilities for heat tests, vibration 
rests and altitude tests are being in. 
stalled. Components in these environ- 
mental chambers will be lead con. 
nected to the specimen racks. There's 
no danger of damage to specimens or 
test results, because components com- 
plete both age and environment tests 
without removal from their fixtures. 

When set on automatic, the console 
accurately reads all 800 specimens at 
less than 10 seconds each. But at 
any time, any specimen can be manv- 
ally read out. Thus, the tester is more 
flexible than others now in operation 
in the wide variety of electronic com- 
ponents it can check. 

All the great mass of data produced 
by such testing is automatically 
printed-out by an automatic type 
writer on a paper strip. And, as an 
extra bonus in addition to its flexi- 
bility, speed and accuracy, the new life 
tester decreases to one third the time 
required for electronic component fe 
liability checking. 
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VOLUME 5 NUMBER 2 


Sawa asee® 


Our New Face 


The ISA Journal is sporting a new cover and other improvements this month. This new cover with 
its clean, simplified design is symbolic of modern technology. It is typical of the advances in style and 
appearance you will find in this and future issues. These improvements are one part of our continuing 
program to publish the best magazine within the means at our disposal. They are made for your bene- 
fiti—to make the Journal more appealing, interesting, informative, and useful in your work. We want 
to make it easy for you to know what's in an issue, and to quickly find and read that which interests you. 


You will see a new cover display every month, highlighting one of the technical articles in the 
issue. You will find a new page numbering system, each page numbered consecutively from front cover 
to back cover. Last year the editorial and advertising sections were numbered with separate systems. 
On page 5 you will find a new table of contents with a brief description of each story. Thumbing along 
to pages 10 and 12 you will see a brand new treatment of the feature “What's New in the Industry’— 
now two pages and in shorter easier-to-read style. The feature “Instruments at Work” on page 30 will 
regularly appear in the front section of the magazine during 1958. 


We hope you notice a big change in the technical articles. Our object is to make every story more 
dramatic, lively, attractive and inviting to read. Our staff picks the most authoritative, timely and 
informative materials available for publication. We think of the ISA Journal as a communication link 
between the author and you—plus 15,999 other instrumentation and automatic control readers. By 
condensing, rewriting, and combining prime information we try to present a neat package of words and 
pictures for efficient reading. You will find a greater variety of subject matter to satisfy the many levels 
and areas of reader interest. 

Hand in hand with a constantly improving editorial treatment, we are changing our style of 
presentation. You will see that all technical articles now are printed in larger type. Larger illustrations, 
larger and bolder type styles, more generous borders, and a refreshing use of white space, all combine 
to present a more readable page. The popular feature “Coming Events” opposite the inside back cover 
is expanded to a full page with larger type. 


The ISA Journal is published to disseminate information to members of ISA and other instrumenta- 
tion and control people. While we hope to please as many readers as possible, we can't expect to 
please everyone to the same degree. Our best and fastest way to find out how well we are doing is by 
reader feedback. Your editors will be pleased and grateful to have you take a few minutes from a busy 
day and let us know how you like this issue. We'd rather have your criticism than “no comment”. 


Speaking specifically to ISA members: the ISA Journal is your publication; each of you has a stake 
in the Journal's success. There are four specific ways you can contribute to its continued improvement: 
(1) check through every issue in the coming months and drop us a letter or post card as to what you 
think about contents and presentation; (2) contribute articles and suggest specific subjects you would 
like to see covered; (3) urge your co-workers to join ISA and read the Journal; (4) use the ISA Journal 
Reader Service Card when requesting information on equipment and literature from instrument manu- 
facturers. This greatly helps to sell more advertising space, which in turn, makes it possible to publish 
the material you want to read. 


w) 


Editor 
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Figure |. Automatic Talos Launcher. Missiles are 
stored in concrete cells within the circular magazines 


(See Figure 2) Two cells are shown in the far wall. Se 
(Launcher made for RCA by American Machine a: 
and Foundry Company.) -_, \ 





Matched against the fantastic speed of modern airborne targets, man’s 


brain is obsolete for control and execution of defensive action. The Talos 





system is a striking example of the startling improvements in electronics, 
. , J 
computers and automatic control demanded by today’s space-age weapons. 
I 
i‘. _— ( 
by Henry W. Phillips A SYSTEMS ENGINEERING APPROACH 
I 
Talos Project Coordinator Early in 1955, RCA was awarded the prime contract 
gi ' to develop and construct the Talos Land Based Defense 
Vissile and Surface Radar Department “ E plang | 
System at White Sands, New Mexico. This challenged f 
RCA, Moorestown, New Jersey us at RCA to apply the new techniques of the space age , 
to an important missile weapon for the defense of our | 
country. It provided us an opportunity to use the ; 
THE TALOS MISSILE SYSTEM represents far more project approach whereby highly specialized technical , 
than a complex of buildings and equipments; it repre- systems engineers and experts in electronics and me- ‘ 
sents the impact of the new space age on electronics, chanical engineering are coordinated by a hard-hitting ‘ 
automation and human operators. project management team to develop, design, and con- ; 
The past 10 years have seen enormous improvements struct such a major system in minimum time. 
in computers, data-handling, radars, missile-guidance, With the advances being made by our potential 
and fire-control. Even the machines for producing such enemies in higher-speed, longer-range weapons, our own 
equipment have been automated, providing mass pro- time factor for defensive action is lessening. As the 
duction, low cost, and ease of maintenance. All these speed of airborne targets increases, human brains no ; 
advances give the military design engineer better tools. longer are able to control and execute tactical defensive 
For modern weapons must be not only highly effective operations. So it is absolutely essential that we use 
and economical, but highly reliable, and maintainable automatic electronic and mechanical equipment for 
by the fewest possible men of a caliber available to the handling data, computing problems, and actual missile 
armed services. firing and guidance to the target. But it is human 
36 ISA Journal | Feb 
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Figure 2. How Talos System Works. 
Unit. 





This is a complete automated Talos Defense 
Missile launchers are located in center of the two circular missile-storage 


magazines (upper right). All fire-controls, radars and computers are in the operations 
building (with radar antennas on roof) shown in lower left. In use, signals are received 


by launchers (Figure |), which automatically rotate to proper storage cell. 
cart runs into cell, picks up missile, and carries it to launcher. 


Launcher 
Missile stays on cart 


while launcher automatically slews and elevates to the firing position called for by 


computer. 


beings that still monitor the equipment and inject their 
judgment when necessary to support the electronic sys- 
tem in its automatic operation. 


THE TALOS SYSTEM 


This weapon system, to contribute effectively to our 
national survival in event of enemy attack, must not 
only destroy enemy targets, but must provide maximum 
protection at least cost with fewest people. 

Talos is a supersonic surface-to-air missile providing 
long-range, high fire-power defense against air attacks 
for military installations and cities on land and U. S. 
Navy ships at sea (see Figures 1 and 2). Its 3000 
pounds of complexity are housed in a sharp-nosed needle 
20 feet long and 30 inches through. Talos will be a 
major armament for our light cruiser U. S. S. Galveston 
now being converted to a guided-missile cruiser, and for 
our first nuclear-propelled cruiser. Another Talos first: 
its development pioneered the use of nuclear warheads 
for anti-aircraft missiles. 

Talos is the first fully-controlled missile powered by 
tfam-jet engines, which deliver a terrific 40,000 hp! It 
is whooshed up to supersonic speed by its 10-foot long 
solid-fuel booster rocket, which is then jettisoned. 

The missile’s guidance system does a double take. 
Until Talos nears its target, guidance is by “beam-riding” 
with radio data beamed directly from the take-off point. 
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At the proper instant, computer sends launcher the firing signal, and 
missile streaks away to intercept its target. 


But as Talos closes in on its prey, a second, homing-type 
guidance senses the exact location of the “bull's eye”. 


WHAT MAKES A MISSILE SYSTEM GOOD? 


Efficient missile protection involves coverage, rate of 
fire, and kill probability per missile salvo. 


Coverage depends upon both range and altitude. The 
range of Talos is sufficiently long that each defense unit 
around a city or military base can participate in engaging 
a threat from any direction. This range, coupled with 
high- and low-altitude capabilities, gives Talos the great- 
est coverage of any local defense system in existence. 


High rate-of-fire is attained by using early-warning 
information from radar networks for midcourse guid- 
ance, and by multiplexing (time-sharing) major com- 
ponents of the system. Multiplexing allows one Talos 
Defense Unit to engage several targets simultaneously 
with many missiles in the air at the same time. It can 
continue to fire single and multiple missile salvos at a 
high firing-rate for an extended period of time. 


High kill probability is assured by high overall system 
accuracy and warhead lethality, using either high ex- 
plosive or nuclear warheads. 


In designing the Talos Defense Unit, human engineer- 


ing was extensively used. The fire-control center, which 
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Figure 3. Fire Control Center. By use of these human engineered consoles, only a few men 
are needed to operate the entire defense unit. Main fire-control console (center) uses three- 
colored video screen to show a continuous picture of several engagements simultaneously. 


is the heart of the Talos defense unit, is manned by 
only a few people at human-engineered consoles which 
provide displays of information so that the operator can 
easily observe and monitor the operation (See Figure 3). 
The main fire-control console shows a continuous pic- 
ture of the status of a multitude of engagements simu!- 
taneously. To provide an effective display, RCA uses a 
three-color video display screen based on color TV tech- 
niques for this important tactical application. 


CHECK-OUT AND OPERATOR EXERCISE 


A modern weapon system must provide maximum op- 
erator training and maximum system readiness in event 
of an attack. To assure this, we included automatic per- 
sonnel exercising and system check-out equipment for 
the over-all system. Operators are trained and exercised 
by facing them with a variety of tactical problems, pre- 
determined and recorded on tape. This tape is played 
back to feed simulated tactical engagement data into the 
system. The system responds automatically in the same 
way that it would during an actual enemy attack. Thus, 





operators become completely familiar with the operation 
of the equipment under all conditions, and this exercise 
also checks operation of the equipment itself. The auto- 
matic system check-out and missile check-out provide 
rapid testing of the complete installation. In case trouble 
exists, it is quickly isolated, and can be corrected by 
plug-in printed-circuit modules in the system, or by 
quickly replaceable packages in the missile. 


ADVANCED TALOS FEATURES 


The Army Talos Defense Unit uses the same Talos 
missile developed by the Applied Physics Laboratory 
of Johns Hopkins University and produced by Bendix 
for the U. S. Navy shipboard Talos installations. This 
joint use of the same missiles and warheads by the 
Army and Navy for land and shipboard, results in im- 
provde economy of the overall Department of Defense 
program. (Edicor’s Note: Quite evidently, there’s been 
none of the much publicized “interservice wrangling” 
here! ) 





Figure 4. RCA's Precision 
Instrumentation Radar. Re- 
sult of 10 years’ intensive de- 
velopment, the RCA AN/ 
FPS-16 radar is responsible 
for many of the advanced 
features of Talos Defense 
Units. 
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° 
® Tell-Tale Tatte. (Talos Tactical 
. Test Equipment) Even the pre- 
@ flight check-out of shipboard Talos 
@ is automated! These four units 
® feature a “traffic-light” test system 
® which blinks colored lights as it 
: checks to be sure Talos is in perfect 
e working order before firing. Red 
e and green lights signal which com- 
® ponents are OK or faulty. When 
“ all parts check as perfect, a master 
e green light flashes the go-ahead 
e signal. This automated tester re- 
@ duces technical training needed by 
® military maintenance men.  Tatte 
rs was designed and built by the 
e York Division of Bendix Aviation 
e@ Corporation. 

. 

‘ 
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The Talos defense unit is capable of automatically 
handling, loading, and launching the missile, comp'etely 
eliminating the need for personnel in the launching area. 
In fact, the launcher mechanism is almost human in its 
movement and operation (Figure 1). For, in full auto- 
matic operation, human operators of Talos merely ob- 
serve and monitor performance of their equipment. 

By using precision radars, electronic computers, pro- 
gramed beam-riding missile guidance, and a precise 
missile homing seeker, extremely-high accuracy at short 
and long ranges and high and low altitudes is provided. 
The Talos tracking radar (Figure 4) uses the basic 
design of RCA’s instrumentation radar found by the 
U. S. Naval Research Laboratory tests to be the most 
accurate in existence. 

The Talos defense unit design provides maximum 
safety to operators and nearby installations. The mis- 
siles can be programed so as to drop their boosters in 
selected, safe areas. 


A Flexible Fixture 


The future of Talos is flexible, because the design 
of the system was flexible. It provides for the exten- 
sion of capabilities of the missile with minimum 
changes. This assures that Talos will have continued 
effectiveness against present and future hostile treats. 

RCA is now demonstrating and evaluating the Talos 
defense unit under Army Ordnance direction. Our en- 
gineers are confident that all these Talos features, and 
others omitted from this description for security reasons, 
will soon be demonstrated. Several very successful 
launching firings were recently made, and final accept- 
ance tests completed. 

All the Army, Navy, Air Force, and RCA people, 
and the people of our many subcontractors who work<d 
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on the project, certainly have met the challenge given to 
RCA early in 1955. They have developed and con- 
structed the prototype installation in 33 months! All 
contributors to this program are looking forward to 
the day when the Army will give RCA another challenge 
to deliver Talos defense units in quantity for field em- 
ployment, fulfilling the mission for which we engineered 
the system. 





Figure 5. A Direct Hit! This Talos missile on De- 


cember 13, 1957, went out many miles to score a 
direct hit on its target — a fast-flying drone plane. 
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Figure |. X-Ray spec. 
trometers use a 
sealed-off, _ perman- 
ently-installed — tube 
with beryllium win. 
dows such as _ this 
Machlett AEG 50. 








Modern IndustriaX- 


Many plant managers are surprised to learn that X-rays can be 
used industrially in over a dozen different ways. Are you over- 
looking one of these modern X-ray techniques which might 
solve your toughest analysis, inspection, or production problems? 


by George L. Clark 
Research Professor of Analytical Chemistry 


University of Illinois, Urbana 


IT WAS ROENTGEN HIMSELF, in 1895, who laid 
the foundations for X-ray instrumentation, at least for 
industrial radiography. Today, X-ray instrumentation 
in modern testing and research is as common as the 
older optical apparatus. But, in many respects, we are 
still in the early stages of X-ray development, since 
only lately has electronics assisted Roentgen’s science 
by providing even more sensitive, powerful, automatic 
and quantitative X-ray apparatus. 

Now we have commercial tubes which generate radia- 
tions at millions of volts to penetrate over 20 inches of 
steel, and at millions of times greater intensity than was 
ever dreamed possible; extraordinarily efficient portable 
power plants of tiny size and weight; detectors and dos- 
age meters far transcending photographic films and 
Geiger, proportional, and scintillation counters. Such 


*Expanded by the author from material originally presented at the 
1957 National Conference on Instrumental Methods of Analyses, ISA 
Analysis Instrumentation Division, Chicago, Iliinois, June 13-15, 1957. 


X-ray instrumentation serves modern industry by saving 
time and manpower, and by providing dependability 
and sensitivity for handling microquantities and trace 
analyses. 


X-ray —A Versatile Tool 


There are today almost a dozen different industrial 
uses for X-rays. This versatility surprises many people 
responsible for industrial laboratories and plants. With- 
out attempting a detailed description, I here present a 
brief survey of the actual accomplishments of industrial 
X-ray instrumentation. 


X-RAY SPECTROMETRY 


Characteristic emission spectrometry, long known for 
qualitative and quantitative elementary analysis, now 
mostly by fluorescent radiation, has come into its own as 
a practical and useful analytical tool only in the last 
few years. X-ray spectrometry provides rapid, non- 
destructive chemical analyses, which in many instances 
parallel optical emission spectrography. Great credit 
is due to investigators such as L. S. Birks and associates 
at the Naval Research Laboratory, and to spectrometet 
makers for their ingenious developments. 
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Figure 2. Essential ele- 
ments of an X-ray crystal 
spectrometer. 
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How X-Ray Spectrometry Works 


In brief, a beam of intense X-rays from a tube 
(Figure 1) is directed upon any specimen—gas, liquid, 
or solid. This primary X-radiation excites in the speci- 
men secondary fluorescent X-rays whose wave lengths 
are characteristic for each chemical element. This sec- 
ondary radiation is spread out into a spectrum and 
analyzed by means of a crystal spectrometer (Figure 2) 
according to Bragg’s Law nA = 2d sin 6, where n is an 
integer, the order of spectrum, A = wave length of a 
sharp emission line, d = crystal analyzer grating con- 
stant,and 6 = angle of incidence of the collimated X-ray 
beam on the specific set of parallel planes in the crystal 
from which the beam is diffracted. 


The experimental measurement is actually that of 26, 
the angle of diffraction measured on the spectrum, which 
is registered as sharp lines (in series) on a photographic 
film, or as sharp peaks on a recorded chart, in Geiger, 
proportional, or scintillation counters (Figure 3). The 
wave lengths of the characteristic lines have been tabu- 
lated in readily available handbooks for almost all chemi- 
cal elements from hydrogen (1) to nobelium (102). 
Thus, guvalitative analysis of the elementary composition 
of any specimen is possible; highly sensitive and ac- 
curate quantitative analyses are made from the evalua- 
tion and calibration of intensities of the spectrum lines. 


In 1957, commercial equipment became available for 
point-by-point X-ray spectrometric analysis. Originally 





Figure 3. Spectrum for 
silver - copper - nickel - 
chromium alloy made 
by Geiger spectro. 
meter. 
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Figure 4. Operating principles of the X-ray ab- 
sorption photometer are shown in this simplified 
diagram. 


suggested by Castaing in France, it is the chemical 
analysis of very-small individual areas such as the grains 
of metals. An extremely-fine electron beam collimated 
by magnetic lenses ( as in electron microscopes) gener- 
ates primary characteristic rays of all the chemical ele- 
ments in each minute area upon which the beam im- 
pinges, identification being made with a sensitive crystal 
spectrometer. A single particle of 1 cubic micron 
volume is easily analyzed! An interesting new instru- 
ment by Philips Electronics combines electron micros- 
copy, projection microradiography, and point-by-point 
microspectrometry. 


Drawbacks of X-Ray Spectrometry 


The chief disadvantage in X-ray emission spectrome- 
try is that elements of low atomic number generate Jong 
wave-length rays which are easily absorbed even by air. 
This difficulty is overcome by passing the beam through 
helium or vacuum tunnels, and with flowing proportional 





Figure 5. 
Microradio- 
graphic in- 
spection of 
gains used 
in brewing. 
Note worms 
in kernels 
(corn above, 
barley 
below). 








counters with extremely-thin windows. The cement 
industry now routinely analyzes magnesium (12) jp 
slags, and there is hope of reaching down to carbon (6), 


Present Uses of X-Ray Spectrometers 


The tremendous advantages in simplicity of X-tay 
spectra as compared with optical spectra, non-destruction 
of the specimen, multiple analyses simultaneously by 
dispersive and non-dispersive methods, and the depend- 
ability of quantitative analyses when carried out intelli- 
gently with and without internal standards, are now en- 
thusiastically recognized. There is much contemporary 
interest in analyses of alloys, minerals and ores—es. 
pecially those containing uranium, thorium, and other 
atomic-energy elements for which classical methods of 
analysis are very unsatisfactory and laborious; and in 
lead and bromine in ethyl fluid, sulfur and other ele- 
ments in petroleum, elements such as iron in hazardous 
dusts, additives in lubricants, catalysts and catalyst 
poisoning, thickness of multi-layer electrodeposits, me- 
tallic elements in foods and biological materials — to 
mention only a few. 

Truly the progress made since the early days of 
primary emission spectrography clearly indicates persis- 
tent faith in the practical utility of this method. 


ABSORPTIOMETRY 


The value in industrial testing and research of optical 
spectrophotometry from ultraviolet to infrared is ac- 
cepted as a matter of course. So, the extension to the 
measurement of absorption (absorption photometry) of 
radiation in the spectrum below the ultraviolet in the 
X-ray range is logical, and increasingly used for analyz- 
ing gases, liquids, solutions and solids with commercial 
equipment. Monochromatic or polychromatic X-rays 
are made to pass through either a standard known ma- 
terial, such as pure solvent, or an unknown dissolved in 
this solvent, for example, and then made to impinge on 
a phosphor and multiplier phototube with attendant 
electronic null circuit. Usually, a calibrated wedge is 
inserted in one path until there is exact balance in the 
intensities of the radiation after passage through stand- 
ard and unknown. (Figure 4) 

The analysis of gasoline for ethyl fluid and sulfur— 
providing a check on the spectrometric method—has 
been common practice for several years. One industrial 
laboratory ingeniously developed a method for sulfur 
analysis using X-rays of constant quality emitted from 
manganese-55 by K-capture. In this process, an external 
electron in the atom is captured by the nucleus, and, 
as the vacancy is fulled from higher energy levels, X-rays 
are emitted. The percentage of bromine and the vapor- 
phase bromination of organic compounds is a routine 
procedure, as is the determination of the concentration 
of uranium salt solutions. Other industrial examples: 
glass composition, adsorption of gases and liquids on 
activated charcoal and other absorbents and catalysts, 
and flow from nozzles. X-ray absorption can determine 
heavy elements such as mercury and iodine in concentra- 
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tions as low as O.ly in 0.5 liters. Absorption cells, 
having a volume of 0.5y liters, are made from capillary 
tubing 0.16 mm in internal diameter. Sensitivity for a 
particular element or compound can be predicted from 
a simple empirical equation. Automatic control of gage 
of rolled metals was made possible by multiplier photo- 
tubes. The porosity of many materials such as storage 
battery plates and separators, is not only accurately 
measured by X-ray absorption, but controlled in manu- 
facture, as is the packing of tobacco in cigarettes, the 
filling of containers, and other processes. 


MICRORADIOGRAPHY AND X-RAY 
MICROSCOPY 

Since 1938, there has been gradual progress in the en- 
larging of radiographic images of small specimens, to 
supplement the familiar optical photomicrography of 
surfaces and thin sections. The penetration of X-rays 
through a small specimen of finite thickness in close 
contact with a fine-grained photographic emulsion pro- 
vides an image which can be enlarged up to several 
hundred diameters, until graininess interferes with sharp 
definition. Inspection at fairly low magnifications of 
cereal grains for insect infestation is now a standard 
quality-control procedure in breweries (Figure 5). 
Figure 6 shows how it is possible to vary the wave length 
of the X-ray beam by exciting the fluorescent character- 
istic rays of various metals. Grainless media for regis- 
tration—an entirely new development—are discussed in 
the following section. 


Alloy Phase Structure 

The greatest usefulness of microradiography has been 
in depicting the phase structure of even very complex 
alloys. These are resolved by using several different 
wave lengths for which absorption coefficients change in 
characteristic fashion (Figure 7). Wood, sawdust, 
laminated sheets with binders, fine-grained minerals, 
vulcanized rubber, and plastics with fillers or unwanted 
foreign inclusions are a few of the industrial materials 
which are being tested successfully by this simple micro- 
method. Visible-light color film used with X-rays in 
the writer's laboratory yields promising new detail. 


Point Source of X-Rays 
It was inevitable that commercial equipment would 
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Figure 6. Basic elements of microradiograph with 
selected wave lengths from fluorescent radiation. 


be developed to provide a true point source of X-rays. 
Extremely-fine collimation of the beam of electrons im- 
pinging on a target is produced by magnetic lenses 
without aberrations or loss of detail. Point source also 
provides inherent enlargement of images by placing the 
photographic film at various distances from the specimen 
instead of in immediate contact, as in the older micro- 
radiography. This is a true X-ray microscope in which 
are directly recorded enlarged images of alloy phases, 
textiles and fine-textured products of all kinds. By 1957, 
the X-ray microscope has become an eagerly sought in- 
strument in many industrial, medical and biological 
laboratories. 


CHEMICAL CHANGES BY X-RAYS 


Radiation chemistry seems to be one area well con- 
tained within pure science. But we now see a new in- 
dustrial process for modifying and improving by irradia- 
tion the properties of millions of tons of synthetic poly- 
mers. When exposed to radiation, the giant molecular 
chains of the polymers cross-link, with consequent de- 
crease in solubility, increase in tensile strength, and 
change of other properties. Electrical wire coverings are 
now being irradiated on a production basis to improve 
mechanical and insulating properties. 

Enlargement by Plastic Image 

A latent image can be formed on a piece of poly- 
ethylene or polyvinyl sheet in a microradiographic ex- 
posure. This is converted into a relief image by differ- 
ential solubility in organic solvents. The relief can be 








Figure 7. Micro- 
radiogram of J- 
metal aluminum al- 
loy ingot containing 
copper, silicon, iron, 
manganese, mag- 
nesium, nickel and we Se 
zinc: a. photomicro- (a) 
graph 250X; b. mi- 





cro-radiograph (100X) copper radiation, white "Chinese script" phase (Al, Fe, Mn, Si); c. microradio- 
graph (100X) cobalt radiation, showing much more light CuAl, phase. 


(b) (c) 

















February 1958, Vol. 5, No. 2. 


43 








Figure 8. 
Laue 
single-crystal 
diffraction 
pattern for 
rock salt. 











replicated by the various methods familiar in electron 
microscopy, so that the replica of the original specimen 
can be enlarged in the electron microscope up to 200,000 
diameters, with no interference from graininess! 

Of course there is definite damage to materials by 
radiation, especially with very-high energies from atomic 
piles. Atoms are driven from their normal positions 
in crystal lattices, thus creating vacancies, defects and 
abnormally-high energies. By this means, a crystal of 
graphite can be made into a storage battery of energy, 
which can be recovered by heating so that misplaced 
carbon atoms return to their normal locations. But 
science is only at the threshold of finding and using 
radiation effects on chemical and physical properties to 
reach valuable ends. At present there is great industrial 
interest in at least five processes involving choices of 
irradiation by X-rays, y-rays from radioactive isotopes 
and electron beams: sterilization of foods (see next 
section), chlorination of benzene, polymerization of 
monomers, cross-linking of polyethylene, and cold vul- 
canization of rubber. The energies required per pound 
are now known, and intensive investigations are deter- 
mining the cost of irradiation as an industrial process. 


BIOLOGICAL CHANGES BY X-RAYS 


Here again, the preponderant knowledge and use of 
biological effects, generally damaging or unfavorable to 
living organisms, would seem to be limited to medical 
therapy and genetics. But, ever since 1896, there have 
been attempts to sterilize foods on an industrial scale. 
The necessity for enormous doses, and therefore time and 
expense, to kill spores, bacteria and viruses, has dis- 
couraged economical continuous processes until the ad- 
vent of X-ray and electron sources of very-high intensi- 
ties. Electron (8-ray) beams have been most successful 
because of their complete absorption in thin layers of 
materials. A 24 mev electron accelerator is now used by 
the U. S. Army Quartermaster Corps for food steriliza- 
tion at a new food irradiation center at Stockton, Cali- 
fornia. (See page 12A, 1SAJ, June 1957). 

In the meanwhile, industry continues to develop new 
species from genetic mutations induced by X-rays. At 
Michigan State University, vine peas have been con- 
verted into a more disease-resistant bush variety. In 
Sweden, three field crops widely grown are the results 


of radiogenetics. The pharmaceutical industry continues 
intensive research on Creating mutations in the molds 
which synthesize antibiotics, already with considerable 
success. 


SINGLE CRYSTAL STRUCTURES RESEARCH 


The best evidence of the growth of industrial X-ray 
is the present effort by larger industrial research labora- 
tories to employ crystallographers who are expert in 
advanced sing!e-crystal analysis by X-ray diffraction, 
leading to the derivation of molecular configurations, 
particularly of organic compounds. A typical single. 
crystal diffraction pattern is shown in Figure 8. I is 
from measurements of such patterns that ultimate 
crystalline and molecular structures are derived. The 
Fourier synthesis of electron density contour maps with 
the aid of electron computers until recently has been a 
matter of academic research of the purest type. This is 
entirely apart from the very practical “finger-printing” 
of crystalline powders discussed in the next section. 

Crystalline structure research was advanced dramati- 
cally in the early days of World War II, forced by the 
need for knowing exactly the complex molecular con- 
figuration of penicillin, before it could be synthetically 
produced industrially. The usual organic and physical 
chemical methods were not adequate for this urgent 
task. The three-dimensional analysis of the penicillin 
molecule by Dorothy Crowfoot Hodgkin and her as- 
sociates at Oxford and elsewhere in England, and con- 
tributions from the University of Illinois X-ray labora- 
tory, gave an unequivocal answer. Other antibiotics, 
strychnine, sugars, amino acids, and other pharmaceuti- 
cal and biological agents have followed in industrially- 
sponsored research. The General Electric Company 
turned to X-ray diffraction analysis and identification of 
synthetic diamonds. Result: a new cubic form of boron 
nitride which may supplant diamonds in industrial uses 
such as drilling. 

In industry, the greatest single-crystal achievement is 
the X-ray diffraction control of the cutting of quartz 
crystals into slabs for the regulation of oscillation fre- 
quencies in radio, radar, and television. Special com- 
mercially-produced single-crystal diffraction apparatus 
has been the essential foundations of this industry. It 
now extends to the determination and control of orien- 
tation of crystals in rods in germanium and silicon in 
transistor manufacture. Much single-crystal work must 
be done to determine the mechanisms of metals and 
alloys subjected to deformation before it will be possible 
to understand the behavior of common polycrystalline 
materials in railroad rails, bridges and many other struc- 
tures met in daily living. 


POWDER DIFFRACTION ANALYSIS 


Powder diffraction analysis outstrips all other indus- 
trial X-ray techniques as a powerful method for analysis 
of solids. Every day, thousands of diffraction patterns 
of powders and aggregates—each one a characteristic 
“finger print” of a particular crystal structure of a paf- 
ticular chemical element or compound—are registered 
on film or charts. Geiger and proportional counter 
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Figure 9. Powder X-ray 
diffraction patterns of 
oil well core drill sam- 


ple (Dow Chemical Co.) 


diffractometers, (Figure 9) analyze every conceivable 
kind of natural and manufactured product exactly as it 
exists 1m a Specimen (Figure 9). The ASTM card 
index of thousands of pure compounds, issued primarily 
to meet industrial needs, is evidence of the established 
place of powder-diffraction in research, qualitative and 
quantitative analysis, production control, specifications 
and patent claims. Three excellent books—Klug and 
Alexander; Peiser, Rooksby and Wilson; and Azaroff and 
Buerger (new)—cover in detail apparatus, techniques, 
interpretations and applications. 


Hundreds of Uses 

In “Applied X-Rays”, 4th edition, 1955, I list more 
than a hundred industrial applications for powder dif- 
fraction analysis, roughly classified under mineralogical 
and geological, petroleum exp!oration and production, 
petroleum refining and catalysis, water purification for 
power-plant boilers and turbine deposits, rubber, stor- 
age batteries, dry cells, paints and pigments, cements 
and fertilizers, countless metallurgical applications, phos- 
phors and electronic parts, organic, bio-chemical and 
pharmaceutical compounds, ceramics and refractories, 
welding, electroplating, corrosion-resistant coatings, 
internal-combustion engine deposits, public-health haz- 
ards from industrial and mining dusts, agricultural prod- 
ucts, soils and clays, asbestos, paper, wood, textiles, plas- 
tics. Among many recent industrial products and proc- 
esses which depend largely on X-ray studies are magnetic 
tape for tape recorders, and wax-polyethylene blends for 


paper coating. 


TEXTURE FROM X-RAY DIFFRACTION 
PATTERNS 


Many of the foregoing illustrations involve not only 
non-destructive chemical identification of solids and 
analysis of mixtures, but also the important matter of 
textures, which determine materials performance. By 
texture is meant random or preferred orientation (fiber- 
ing), degree of crystallinity and amorphous phases, grain 
sizes and shapes in microscopic and colloidal ranges, 
strain, distortion and imperfections in crystal lattices, 
and, of course, changes which can occur in any or all 
of these during manufacturing procedures such as heat 
treatment. Examples: the correlation of carbon-black 
primary-particle size and shape with abrasion resistance 
in rubber tires, otherwise impossible even from electron 
microscope observations; the correlation of percentage of 
amorphous phase in wood pulps with densities and with 
tensile strength of paper sheets made from the pulps; 
the degradation of structure by fine grinding of graphite 
and the effect on lubricating qualities. Even low-angle 
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scattering developed in a highly theoretical approach to 
particle size measurement by Guinier, Debye and others, 
is being used now as a highly valuable tool for industrial 
specifications, in some instances supplementing the elec- 
Within this area properly belongs the 


powerful science known as the Physics of the Solid State. 


tron microscope. 


FIBRE STRUCTURE BY X-RAY 


As a special case of composition and texture investi- 
gations is the vast range of natural and manufactured 
materials made of small crystal grains, or crystallites, 
oriented not at random, but in preferred directions as the 
result of natural or artificial aligning forces ( Figure 10) 


Fiber Diffraction Patterns 


A fiber diffraction pattern affords much richer infor- 
mation than that from grains at random, for in 1, 2 or 
3 directions the fiber pattern approximates a single- 
crystal rotation pattern around particular axes. The 
interpretation of a fiber pattern is now possible from 
automatically registered pole figures. The wet strength 
of rayon fibers and of catgut surgical sutures was vastly 
improved simply by pulling cellulose and protein crystal- 
lites into better parallel alignment by a stretching in 
plastic condition. Native rubber on stretching actually 
crystallizes into a fiber; this pattern was the criterion 
of final successful synthesis in the laboratory of native 
rubber at the end of 1955. It would be difficult to 
guess where the textile, rubber, starch and plastics in- 
dustries would be today without X-ray diffraction pat- 
terns as clues and signposts. For this information and 
experience is leading to the solution of the most fasci- 
nating problem of all—the structures of the proteins of 


living matter in disease and in health. 





Figure 10. 
Fiber pattern 
for stretched 
polyisobutyl- 
lene— 

a synthetic 
polymer fiber. 
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> Survey Reveals 


Most Popular Analyzer Types’ 


ALTHOUGH WIDE USE OF ANALYSIS INSTRU- 
MENTS by industry is but a few years old, already 
in service are 461 analyzers of the laboratory type, and 
617 in process application. So reports Dr. Ben W. 
Thomas, who heads up Manufacturing Research and 
Control for Texas Butadiene and Chemical, of Houston. 

Thomas sent a questionaire to 32 firms active in both 
petroleum and petrochemical manufacturing, refining and 
research. Of these, 28 (87 percent) responded. Says 
Thomas: “No doubt some organizations failed to reply 
because they considered the information I requested was 
confidential.” He made no effort, in his survey, to find 
out the £ind of application or analysis services for which 
these instruments are being used. 

Thomas thinks that, although he missed many an- 
alyzer users in this survey, his results, covering a total 
of 1078 instruments, represent a reasonable cross section 
of current analyzer applications in this country. And he 
hopes no company will feel slighted at not being in- 
cluded in his study. He asks that: “Any additional or- 
ganization wishing to be added to the participating 
group (see list below) should contact me immediately.” 


Maker Breakdown 


You must not place too much meaning, emphasizes 
Thomas, on the breakdown of instruments by makers 





*Statistics taken from Dr. Thomas's presentation to ISA !2th Annua 
Conference, Cleveland Ohio, September 9-13, 1957. 























TABLE 1. 
The Most Popular Laboratory Analyzers 
Type of Analyzer — Manufacturers 
Ist. Chromato- | 175 | Perkin-Elmer (36), Fisch- 
graphic er-Gulf (25), Homemade 
(23), Burrel (15), Podbiel- 
| niak (11), Others (65). 
2nd. Infrared 115 Perkin-Elmer (56), Beck- 
Spectrometer | man (27), Others (34). 
3rd Ultraviolet 109. Beckman (78), Cary (6), 
Spectrometer Perkin-Elmer (2), Others 
| ae 
4th. Mass Spectro- | 62 Consolidated Electrodyna- 
meter mics (57), General Electric 
| (1), Westinghouse (1), 
| Others (3). 
Total | 461 | 











given in Tables 1 and 2. For these figures may be 
rather meaningless, because several questionaires failed 
to list maker and so were lumped in the “others” cate. 
gory. However, Thomas thinks maker distributions 
given for mass, infrared and ultraviolet spectrometers, 
and for process refractometers, appear to be fairly re. 
liable. Thus, leading makers score respectively: Con- 
solidated Electrodynamics, Perkin-Elmer, Beckman, and 
Phillips-Consolidated. 


Chromatography 


From his statistics on chromatography—175 in lab 
use (Table 1), and 70 installed on the processes (Table 
2)—Thomas concludes that “although chromatography 
is relatively new as an analysis tool, it is enjoying tre- 
mendous success.” Predicts he: “Many new applications 
and means for using gas chromatography are yet to be 
developed.” 


Process Control 


In process control, Table 3 shows that comparing 
the two optical types, 35 are infrared and 22 are ultra- 
violet. Although physical-property instruments can't 
analyze for individual components, they are mighty use- 
ful in chemical and petroleum industries, with specific- 
gravity, refractive-index, and dielectric types account- 
ing for 124 out of the 182 reported. But Thomas finds 
of most interest the fact that automatic process-control 
is already achieved by gas chromatographs. 


Where They Are Found 


In geographical distribution (Table 4), users report- 
ing from Texas lead with over 47% of the total lab 
instruments and 62% of process types. Also, in number 
of companies participating, Texas leads with 11, fol- 
lowed by Pennsylvania with 4. 


Companies Participating 


Texas. American Oil, Dow Chemical, Gulf Oil, 
Humble Oil, Magnolia Petroleum, Neches Butane, 
Petrotex Chemical, Rohm and Haas, Sinclair Refining, 
Shell Oil, and Texas Butadiene. 


Pennsylvania. American Viscose, Gulf Oil, Gulf Re- 
search, and Rohm and Haas. 
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TABLE 2. The Most Popular Process Analyzers 
Type of Analyzer rong Manufacturers 
Ist. Specific Gravity) 254 | Ohmart (18), Ranarex 
| (12), Princo (7), Others 
| (217). 
2nd. Infrare 163 Phillips Petroleum (16), 
Perkin-Elmer (10), Phil- 
lips-Consolidated (9), Lis- 
ton-Becker (5), Leeds and 
Northrup (5), Baird Asso- 
ciates (5), Homemade 
(27), Others (87). 
"3rd. Chromato- 70 | Beckman-Watts (50), 
graphic Perkin-Elmer (8), Phillips 
(2), Others (10). 
“Ath. Dielectric 50 Foxboro (22), Fielden 
Constant (10), Phillips (7), Others 
(11). 
5th. Ultraviolet 42 Phillips-Consolidated (13), 
Beckman (7), Others (22). 
6th. Refractive 38 Phillips-Consolidated (31), 
Index Others (7). 
Total 617 
Louisiana. Continental Oil, Cities Service and Esso 
Standard. 
Illinois. Sinclair Research, Texas Company, and Uni- 


versal Oil Products. 
California. Standard of California and Tidewater Oil. 


Indiana. Standard of Indiana. 





From papers and exhibits at ISA’s 1956 New York 
Show, it was obvious that analysis — stream analyzers, 
and analyzer control — would be a priority topic 
through 1957. So ISAJ has brought its readers no less 
than 17 timely stories on analysis instrumentation, more, 
we believe, than any other technical journal! Continue 
to “keep up with today: read ISA”. 


1. Making a Success of Analytical Control. Berndt 
and McDonell, pg. 310, ISAJ 9/56. 

2. Dynamic Analysis of a Composition-Control Prob- 
lem (Infrared). Mraz and Sanders, pg. 459, ISAJ 11/56. 
3. Gas Chromatography in Plant Streams. Fuller, 
pg. 440, ISAJ 11/56. 

4, Continuous Analysis of Argon for Traces of Nitro- 
gen. Houston and Latimer, pg. 490, ISAJ 12/56. 

5. New Developments in Continuous Chemical 
Analysis by Optical Methods. ISA Subcommittee on 
Optical Methods of Analysis, pg. 26, ISAJ 1/57. 
6. Improving the Infrared Gas Analyzer. 
Andreatch and Beebe, pg. 118, ISAJ 4/57. 

7. A Precision Gas Mixer for Calibrating Analyzers. 
Schnelle, pg. 128, ISAJ 4/57. 

8. Putting the X-Ray Spectrograph into the Process 
Control Loop. Dimond and Walker, pg. 174, ISAJ 
5/57. 

9. Exploiting the Mass Spectrometer. 
Schultz and Hines, pg. 212, ISAJ 6/57. 


Liston, 


Walker, 
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TABLE 3. Analyzers Used for Process Control 
Total 
Type of Analyzer Number in Use 
= ; Ist. Specific Gravity 88 2. 
2nd. Infrared 35 
3rd. Ultraviolet 22 
4th. Refractive Index 21 
5th. Dielectric Constant 15 
6th. Chromatographic 1 
182 
TABLE 4. 
Georgraphical Distribution of Analyzers 
Number of 
State Companies Laboratory Process 
Texas 11 218 167 
Pennsylvania 4 55 37 
Louisiana 3 61 23 
Illinois 3 14 3 
California 2 15 4 
Ohio, Oklahoma, 
Indiana, Utah, and 
West Virginia 5 98 383 
Totals 28 461 617 
Oklahoma. Phillips Petroleum.* 
Ohio. Standard of Ohio. 
Utah. Salt Lake Refining. 
West Virginia. Union Carbide Chemical.* 
eee ae ae ay ee Ee ne ee ae 


all their plants. 





10. Infrared Analyzers for Process Control. Wall, 
pg. 267, ISAJ 7/57. 

11. Infrared Solutions to Five Process Problems. 
Maley, pg. 312, ISAJ 8/57. 

12. How to Solve Analyzer Control 
Aikman, pg. 363, ISAJ 9/57. 

13. Maintaining and Troubleshooting Continuous In- 
frared Analyzers. Maley, pg. 385, ISAJ 9/57. 

14. Radio-Frequency Analyzers for Laboratory and 
Plant. Fisher, Kelley, Stelzner and Wagner, pg. 474, 
ISAJ 10/57. 

15. Development of Gas Chromatographs. Spraklen, 
pg. 514, ISAJ 11/57. 

16. Past Present and Future of Gas Chromatography. 
Martin, pg. 563, ISAJ 12/57. 

17. NMR—A New Tool for Moisture Analysis. 
Rubin, pg. 64, ISAJ 1/58. 

In addition, two top-flight ISA National Conferences 
produced 32 authoritative papers on analysis. Order 
your copy of proceedings from ISA, 313 6th Avenue, 
Pittsburgh 22, Pa. 

1. Proceedings of ISA National Conference on Instru- 
mental Methods of Analyses. Chicago, 6/13/57. Price 
$5.00 (member) $7.50 (non-member) . 

2. Proceedings of ISA First International Symposium on 
Gas Chromatography. East Lansing, Mich., 8/28/57 


(available soon). 


Problems. 
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STEP 1 











First, working from engineering 
flow diagrams and instrumen- 
tation specifications, instru- 
ment engineer Don Rossi 
creates—via free-hand sketch, 
to scale—the proposed panel- 
board layout. Of help here in 
drawing to scale is use of cross- 
ruled paper. 





STEP 2 




















Next, the free-hand layout is 
constructed as an exact 4 to | 
scale PUP. Two by four foot 
poster cards — either gray or 
green — representing sections 
of the control panel, are pinned 
to the framed, 4 x 8 foot fiber- 
board mounted on the instru- 
ment department wall. Scaled, 
color-coded process symbols 
are cut out of paper and pinned 
to these panel-section cards. 














STEP 3 








Photos of instruments, reduced 
to exact 4 to 1 scale, are at- 
tached to the panel by J. West- 
cott, instrument draftsman. | 
These photo-reductions were 
obtained from instrument man- 
ufacturers, and can be used | 
over and over on subsequent — 
; PUP projects. 
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Panel Design by Pin Up 


Here’s a proved 6-Step Pin-Up-Panel (PUP) layout meth- 
od that lets you see exactly what your design would look 
like—to scale, in full color—before it is built and produces 
color photos quicker than you can make finished drawings. 


ENGINEERS NOTEBOOK NO. 38 








by A. James Waldron (Member of ISA) 
Division Engineer, Instrumentation 
Catalytic Construction Company 


Philadelphia, Pennsylvania 


IN SEEKING WAYS TO INCREASE the efficiency 
of our engineering procedures, the Instrument Division 
of Catalytic Construction Company turned its attention 
to the method of control-board drawing. We knew the 
advantages of scale models. So we decided to try a 
similar technique for developing panel layouts. With 
some experimentation, we achieved a unique method for 
rapidly constructing impressive control-board layouts. 
All kinds of panelboards—conventional, semi-graphic, 
graphic, or combination thereof—are readily made. 


EQUIPMENT 


A 4x 8 foot fiberboard panel was 
mounted on our instrumentation department wall. A 
4-to-1 scale reduction from actual size was decided upon. 
Thus the mock-up panel gives the same visual appear- 
ance and acuity at 4 feet that the operator will get at 
12 feet away from the actual panel. Photographs and 
negatives of the instruments, made at this 4 to 1 reduc- 
tion, were obtained from the leading instrument manu- 
facturers. Thanks to their cooperation, we rapidly 
built up a library of such negatives. 


Glare Licked 


Originally, we used glossy photo prints made from 
these reduced negatives. However, these glossy prints 
caused a glare problem when the finished layout was 


permanently 
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photographed. A better method, and less expensive, is 
to reproduce the negatives by the “Zerox” system on 
multilith masters. The final positive prints are dull, but 
high in definition of details. 


Symbols and Color Codes 


Symbols for towers, accumulators, exchangers, vessels, 
heaters, etc., are cut to scale from colored background 
paper. Once made, they are catalogued and filed, be- 
cause they are reusable in other control-board layouts. 
The flow lines we make from %-inch wide “Scotch” 
tape, following a consistent color code throughout the 
panel. We use map making pins for valve symbols, 
point identification, running lights, etc., and thumb tacks 
for pump symbols. 


Background 


The first background we tried was a 36-inch wide 
section of green backing paper, such as normally is 
used on drafting tables, tacked to the fiberboard panel. 
The individual control-board sections were marked off 
into standard 4- or 2-foot widths (to scale, of course) 
with black tape. Standard panel heights of 90 inches 
above a 6-inch curb were held throughout. The back- 
ing paper had the disadvantage that its loose surface 
would be torn off when the tape was removed, necessi- 
tating a new section to be used for the next control- 
board arrangement. We found it better to use thin TV 
poster cards, with either gray or green background, cut 
to scale for the 4-foot and 2-foot wide control-board 
sections. These are pinned to the fiberboard as needed, 
and reusable with a still-fresh surface. Small-headed 
dressmaker pins are used to pin the control-board sec- 
tions in place, and to affix the symbols and instrument 


points to the background card 
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STEP 6 














STEP 4 











Color-coded flow lines are 
placed next, using 1/8-inch 
wide colored Scotch tape. Black 
tape outlines the panel and sep. 
arates its sections. Colored 
map pins are inserted to repre- 
sent valves and pilot lights; 
colored thumb tacks are used 
as pump symbols. 





STEP 5 











The completed PUP is photo- 
graphed. Glare from glossy in- 
strument photo prints which 
would spoil this final photo- 
graph is avoided by reproducing 
instruments with the _ dull- 
finished Zerox method. 


Here’s the photo of the finished PUP, which can be taken in black 
and white or color. Time taken to produce this PUP photo was 
less than would have been required to make a finished drawing. 
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Cost 
The total initial equipment cost for our panel, pins, 
tape, paper, etc., was less than $75, and is a non-recurring 


expenditure. 
Permanent and Reproducible Copies 
The completed control board arrangement can be 
photographed, in full color if the panel is of the graphic 
type, for record purposes. If needed, these photographs 
can be “blown up”, and reproduced on vellum by the 
“photoact” method. This will give a permanent re- 
producible tracing for future recording and copy pur- 
Also, the new micro-filming technique can be 
easily applied for permanent and low-file-space records. 


THE ADVANTAGES OF PUP 
Obviously, the “pin-up” panel (PUP) is an efficient, 
versatile tool for the instrument engineer. However, 
this tool is useful not only to the instrument engineer. 
So I list below other phases of engineering with which 
PUP can be used. 


Proposals 

Since a graphic display of instruments on an instru- 
ment control-board is an operating flow sheet, this tech- 
nique can be used to make process flow diagrams. 
Standard symbols for vessels, reactors, exchangers, pumps, 
are used and reused. Flow lines are made with tape. 
The lines are identified by small numbered disks. To- 
gether with the final photograph, a separate sheet is 
issued giving line numbers and necessary process data 
such as flow rates, molecular weight, operating pres- 
sures and temperatures, etc., required for material and 
heat balances. 

Once the process flow diagrams are instrumented, you 
follow the step-by-step procedure explained herewith to 
establish one, or several, possible control-board arrange- 
ments. When the optimum (best control vs. least cost ) 
is decided on, color photographs are taken. For the 
consulting engineer, these are included in the proposal 
brochure to the client. For the instrument engineer, 
the arrangements can be colorfully presented to manage- 
ment, and/or the operating department, for approval in 
conferences at the PUP, or by using photographs of it. 
Another advantage here is the rapidity with which you 
can determine the necessary control-board length. This 
allows you to readily establish control-room space re- 
quirements. 

Visualization of Layout 

Another important factor in this connection is the 
selection of the proper conceptual design of the control 
board. It is often difficult for one to visualize over- 
crowding of instruments on a proposed board, simply 
by studying a sketch or drawing. But, the completed 
PUP gives you the same perspective at four feet that 
the operator would get twelve feet from the actual full- 
size control-board. 


Engineering 

During the actual engineering of a control-board 
layout, PUP allows you to rapidly determine the various 
arrangements. Also, your client's process, operating, 
and instrument personnel can participate with you in 
developing the desired layout. By rearranging the tape, 
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the reusable symbols and pictures, a final layout can be 
agreed upon in conference, photographed for record 
purposes, and later reproduced on vellum. The costs 
of the PUP procedure is less than that of reproducing 
a finished 30 x 40 inch tracing of a panel arrangement. 


Time Saved 

The time taken by a draftsman or engineering assis- 
tant, and a photographer, to produce photographs of the 
finished control-board layout is less than that taken by 
a designer to complete a finished drawing. For example: 
the 22-foot semi-graphic control board arrangement for 
a HF alkylation unit, shown in Step 6, took less than 
40 man hours to complete. There is no question that 
finished 8 x 10 inch color prints cost more than a 
blueprint. So, if too many color prints are made, the 
PUP procedure could have a higher cost. 


Photos Used to Get Bids 

The finished photograph, together with proper speci- 
fications, can be used to obtain firm bids from control- 
board manufacturers. There is an interesting point to 
be made here. Extensive control-board drawings made 
by a consulting engineer or user are redundant. The 
manufacturer will use his own techniques to make an 
arrangement drawing, and from this make his shop 
drawings with cut-outs and construction details. This 
service must be paid for by the purchaser. So any 
method that minimizes or eliminates control-board draw- 
ings by the engineer is a direct saving to the engineer. 
Final control-board drawings, made by the vendor, will 
satisfy any contractual or legal requirements and serve 
as completion record prints. 


Construction 

Another good use for the PUP procedure, particularly 
with a graphic control-board, is for work designation 
and distribution to the various craft unions before con- 
struction. A pre-job conference between representatives 
of the various crafts,the labor-relations people, and the 
construction department, using the PUP as a guide, can 
establish the designation of the various crafts to handle 
the equipment and piping involved in particular areas 
of the plant. 

PUP VARIATIONS 


In our engineering department, we are using today 
several variations of this PUP method. One is to use 
the same backing paper, symbols and photographs. 
However, symbols and instruments are pasted perma- 
nently to the background. This takes more time and is 
less flexible. But it has the advantage of one, large-scale, 
permanent control-board arrangement. Photographs are 
necessary if more than one copy is required. 

In another variation, we use a steel partition or wall 
(such as a movable office partition) as our background. 
Symbols and instruments are held in position by small 
magnets, and tape is used for control-board sections and 
process lines. This method is probably faster than the 
pin-up panel. Photographs are required for record 
prints. FEsthetically, it is less attractive than the PUP, 
less rugged in handling and a permanent, large-scale 
copy of prints pasted on a background is not obtained. 
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THE FIELD OF INSTRUMENTATION 


CannNnIinN oe 
SYSTEMS AND AUTOMATIC CONTROL 








The Red Mouse — To find the shortest distance ful 
between two points in complex automatic proc- wi 
essing systems Soviet scientists have designed the 33 
electronic ‘mouse’. N. Illyukevich is operating op 
the unit as it automatically searches for ''food"' wi 
in one of the points of an intricate maze, and 23 
remembers the shortest distance and the time 

required. 





Congressman Preparedness — Congressman Stuy 
vesant Wainwright (R. Long Island) has embarked 
on a one-man self-education course in electronics 
in order to vote with fuller understanding on 
forthcoming missile legislation. He is seen watch- 
ing the grid fabrication of a small transmitting 
tube at Amperex Electronics, Hicksville, Long 
Island, N. Y. He expects to become familiar 
with design, production, facilities, and manpower 
related to electronics in his district. 
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Two Tons of Valve —Workmen position this 
big 16 inch, 10 foot high steam control valve | f 
it Philadelphia Electric's new steam plant. Two | p 
f these huge valves were supplied by Minnea- Se 


P 


polis-Honeywell for control of 450° F, 160 psi 


team up to flows of 400,000 Ib/t 
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ast steel and internal parts are mad 
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Britain's Atomic Station — A view of 
the No. | reactor control room at 
Calder Hall — Britain's first atomic 
power station. The reactor uses na- 
tural uranium fuel and is gas cooled 
with carbon dioxide at 100 psi and 
336° C outlet temperature. Turbines 
operate with 310° C, 200 psia steam 
with a maximum rated capacity of 


23,000 KW. 


| Soft Job— By pushing one button 
this Jones & Laughlin Steel Corp. 
operator starts a fully automated 
complete rolling sequence for a given 
slab specification. At left is West- 
inghouse Prodac (programmed digital 
automatic control) which transmits 
rolling mill instructors from a single 
punch card to a memory storage 
element which automatically controls 
the mill equipment. 


» WORK STATION 


FOR TEAM OF FOUR STUDENTS 


Design Teacher — Henry Blackstone 
lleft), president of Servo Corporation 
of America Shows Prof. George B. 
Ruble of Rutgers University the new 
Servolab unit. It is specially designed 
for university laboratories to instruct 
student engineers to gain first hand 
experience of actual problems they 
will tackle in the future. 
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Figure |. This huge positive-displacement flow- 
meter has completed its first year of field test 
with flying colors. Here J. S. Sartor, who heads up 
Interstate Oil Pipe Line's meter development, 
checks reading at Esso's Anchorage Terminal, Baton 
Rouge. Meter was developed jointly by Interstate, 
Esso Research and A. O. Smith Corporation. 


High-Capacity 
P/D Meters 





—THREE BARRELS PER SECOND! 


Recent improvements in high-volume positive-displacement flowmeters 


have upped capacities to 10,000 barrels per hour at the amazing ac- 


curacy of 0.1%. 


Such giant meters could obsolete today’s slow and 


costly tank-gaging of crude-oil flow. 


by M. J. Dabney 
Manager, Pipe Line Research 
Esso Research and Engineering Company 


Elizabeth, New Jersey 


PLENTY OF TOUGH INDUSTRIAL EXPERI- 
ENCE has shown that positive-displacement—“P/D”— 
meters, properly installed and maintained, are accurate 
and reliable for liquid flow measurement. But, up to 
now, the largest P/D meters could handle only 2800 to 
3000 barrels per hour (bph). 


I would like to tell you about a new high-capacity 
P/D meter—so new, in fact, that much development 
work is still going on. By high capacity I mean 10,000 
barrels per hour—3 barrels per second! If these big 
meters work as well in actual field use as they have 
in our tests, they will likely replace the expensive and 
slow tank-gaging methods for all large-volume crude 
oil measurements. 


WHY USE P/D METERS? 


It is necessary for accounting purposes to measure the 
quantity and quality of the crude oil or refined products 
entering or leaving a pipeline system. Such “custody 
transfer” measurements require a high degree of pre- 
Cision since errors are a direct financial loss to one of the 
parties involved. Until recently, most crude-line man- 
agers have continued to measure by conventional stor- 
age-tank gaging methods, because they didn’t believe 
P/D meters were sufficiently accurate. This method 
required construction and operation of many storage 
tanks, most of which are used solely for the purpose of 
measurement. Now, P/D meters and line samplers for 
crude-oil custody-transfer measurements offer a new 
solution to this problem which reduces evaporation 
losses and is economically attractive. 


Metering Pipe Lines 


Also, crude oil or products movement through rela- 
tively complex pipeline systems must be monitored and 
controlled. Such measurements are particularly desir- 
able when several grades of crude with different re- 
fining characteristics are batched through a single pipe- 
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line. The accuracies required of these meters vary 
widely depending on the purpose of each installation. 
For example, determining relatively large line losses 
requires an accuracy comparable to that for custody 
transfer measurements. On the other hand, conven- 
tional orifice meters, accurate only to about 144 to 2% 
of full scale, are being used to monitor crude oil pipe- 


line Movements. 


NEW ACCURACY FOR P/D METERS 


Refined products pipeline companies were among 
the first to widely use P/D meters for custody transfer. 
In the early days, use of P/D meters for this service 
raised many problems. Much research and development 
on P/D meter operation was done by both product 
pipeline people and meter manufacturers. They found 
it possible to meter consistently within 1/20 of 1% 
accuracy! 

But, to hold such operational accuracy, they had to 
set up a program of thoruugh maintenance, lubrication, 
and calibration. In the following years, P/D meters 
gradually became the “cash register” for product pipe- 
lines. It’s interesting to remember that we used to think 
that P/D meters could be used only for refined products, 





or clean oil having no sand or abrasives, and having a Figure 2. During tests, meter was frequently 
. . : ° 

relatively constant viscosity. checked for wear. In this photo workers are re- 

moving inner case after 15 million barrels of flow. 


DEVELOPMENT OF BIG P/D METERS 


About 1935, the old Oklahoma Pipe Line Company 
tested three different kinds of P/D meters in crude oil 
service. Their tests showed such meters unsatisfactory 
for crude oil measurement, because sand and other 
abrasives caused rapid wear and erratic operation. Their 
results were confirmed by other companies, and for sev- 
eral years, P/D meters were considered unsuitable for 


crude oil service. 


Interstate Oil Begins Study 

In 1952, crude-oil pipeline people again considered 
use of P/D meters, because they felt results of earlier 
tests might no longer be valid. The Interstate Oil Pipe 
Line Company found that meter accuracy and perform- 
ance on crudes were equal to those obtained on products 


pipelines. 
Wear A Minor Factor 


They also found that wear by sand and abrasives was 
moderate and not a serious drawback. As a matter of 
interest, tests have shown that a meter has no appreciah'e 
wear factor. The meter factor is determined by the 
clearances within the meter, friction of moving parts, 
etc. Unless subjected to severe abrasive conditions, its 
clearances change little between overhaul periods, so 
the meter factor remains relatively constant. 


HOW BIG P/D’S ARE APPLIED 





One products pipe line company has extensively } P es 
investigated the environment under which their P/D ~ wt nee 
meters operate, and conditions which must be main- Figure 3. Vanes of the 10.000 bph meter showed 


tained. little wear. 


February 1958, Vol. 5, No. 2. 55 











ACCURACY CURVE 
B-700 SMITH METER SER. 93438 
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Figure 4. Curve shows 
accuracy between 3.5 mil- 
lion barrels metered and 
15 million metered. 








Pressures and Protections 


All metering is rated at 150 psi maximum pressure. 
At the mainline input points, products are metered into 
the system on the suction side of the station at average 
pressures of about 50 psi. At these points, booster 
pumps take the product from tankage, through hay tanks 
and filters, to the meters. For protection against exces- 
sive line pressures, a reducing valve set at 150 psi and 
a relief valve set at 175 psi are used. At the delivery 
terminals, operating pressures range from 20 to 120 psi, 
and are relatively constant for a given rate within varia- 
tions caused by tank head. Protective equipment in- 
cludes pressure-reducing valves set at 300 and 150 psi, 
and a relief valve set at 175 psi. 

Petroleum products ranging from aviation base stock 
at 72° API gravity and 0.6 centistokes, to tractor fuel, 
kerosene, and diesel fuel at 36° API and 12.0 centistokes, 
have been successfully metered through the same meter- 
ing equipment. 


Proving the Meter 


Prover tanks are installed at each metering point and 
are calibrated by the water withdrawal system to deliver 
at 60°F in accordance with the ASME-API Code for 
Positive Displacement Meters. The top seraphin neck 
of the tank has a scale graduated in tenths and hun- 
dredths of a barrel, with aslide graduated in thousandths. 
The tank is of a size approved for a 600 bph rate per 
meter. Mercury thermometers are located at the 
and bottom of the tank body, with 24-inch stems, 
9-inch scales graduated in 0.2°F. The tank is insulated 
with a 14-inch coat of granulated cork in a gasoline 


top 


and 


resistant base. 


HOW TO USE BIG P/D METERS 


One company’s study of positive displacement meters 
clearly showed that they could prove within a tolerance 


56 


of 0.05% by the prover-tank method. 
sible to meter a flowing stream of petroleum products 
with a consistent accuracy of 0.05%. 


It is also pos- 


Required Conditions 


But, to get this accuracy, the investigation showed 
that certain conditions must be maintained. 

1. The product to be measured must be free of water, 

dirt, scale, slag, coke, etc. Accuracy decreases as 
foreign materials increase. 
2. Flow held 


range of the meter. 


rates must be within the accuracy- 


3. Viscosity must be considered. Efficiency (decrease 
in slippage of liquid past measuring element and re- 
increases 
with viscosity and decreases with internal friction and 


sulting increase in percent registration) 


increased clearance of the meter. | 
4. Temperature must be integrated with flow. The 
tolerance in degrees Fahrenheit is 0.0005 divided by 
coefhcient of expansion per degree Fahrenheit. For 
example: 

0.0005 


: > 0.83 °F 
0.0006 (group 3 gasoline ) 7 


5. Pressures must be controlled within limits defined 
by 0.0005 


pound. For example: 
0.0005 


divided by percent compressibility pet 


= 71 Ib 
0.000007 (comp. of gasoline ) ” 


6. Avoid pulsating flow 


Recommended Practices 
The study also produced these recommendations for 
applying high-volume P/D meters 
1. Adequate filtering equipment should be provided 
to eliminate foreign material from the product 


2. Automatic or manually-operated throttling valves 
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Figure 5. Curves show 
pressure drop vs flow for 
two installations. 








PRESSURE DROP 
.B-700 SMITH METER SER. 93438 








at least 10 pipe diameters upstream from the meter 
(preferably downstream) should maintain the flow 
rate approximately the same as that at which the 
meter has been calibrated. 

3. Meters must be recalibrated for products of dif- 
ferent gravity and viscosity. 

4. Automatic temperature compensation can be used 
where rates and temperatures are expected to vary 
widely. Where automatic temperature compensation 
is not used, calculated temperature corrections can be 
applied from a weighted-average temperature. How- 
ever, this is not advisable except where temperature 
and flow are nominally constant. 

5. Low-pressure metering is recommended because 
it is easier to hold low pressures within compressi- 
bility limits as a factor of accuracy. Station suction 
pressures are more constant than discharge pressures; 
thus, metering on the suction is preferable. Terminal 
pressures are controlled generally by tank-head and 
system pressure loss, and are constant within about 
20 psi at a given rate. 

6. Avoid measuring-element inertia by maintaining 
Centrifugal and rotary pump 


non-pulsating flow. 
Or use a surge tank to damp out 


operation is ideal. 
pulsations from reciprocating pumps. 


BIG PIPELINES NEED BIG METERS 


With the building of larger pipelines, capacities are 
approaching 10,000 bph and more. And marine tank- 
ers have grown from the old T-2 of about 18,000 DWT, 
to 35.5, 46 and even 60,000 DWT. 


are very expensiv e both to buy and ope rate. 


Ships of this size 
So loading 
and unloading rates must be very high to reduce turn 


around time. Today, rates up to 40,000 bph are not 


uncommon 
Measurement of such flow rates would be out of the 
question with present 3000 bph meters. Such installa- 


tions with required valving and manifolding would b 
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very cumbersome and costly. This problem was dis- 
cussed with our Pipe Line Research Group, and Inter- 
state Oil Pipe Line Company was assigned development 
of 10,000 bph meters with 1/10 of 1% accuracy, equiva- 
lent to conventional-size meters. 

Discussions were held with major meter manufac- 
turers. Two makers undertook design and manufacture 
of 10,000 bph meters. As neither maker had big enough 
facilities to test the meters and run performance curves, 
testing was done on an Interstate field installation. 

Complete specifications were drawn, and while the 
meters were being designed and built, Interstate de- 
signed and built a high-capacity meter-test station at 


their anchorage terminal near Baton Rouge. 


Over 60,000 Barrels 

This meter has now undergone service life test for 
about one year. By now, over 60,000,000 barrels have 
been metered and the meter has met all accuracy and 


pressure-drop requirements 


Calibration Procedures 


Calibration equipment and procedures for the very 
high-capacity meters are of considerable concern, and 
I give below 


require more research and development. 
used 


several calibration methods which are being 
successfully: 
|. Master meter method using multiple smaller 


meters as master 
2. Volumetric proving employing a 300 bbl tank with 


fixed volume between two weir lips and a reduced 


cross section for reading the final volume 


3. Gravimetric proving with a tank on appropriate 


sca les. 


i. Calibrated section of line with electrical scraper 


trips to control counters 


5. Electro mechanical comparison of mechanical 


rotation of meter and Master Meters 
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Many a trick of flowmeter trouble-shooting isn’t listed in the maker’s in- 


struction book, but is learned only by long experience. Here Lou Gess, a 
top-notch authority on flowmetering, tells you an oldtimer’s wrinkles for 
spotting and fixing common errors in differential-pressure flowmeters. 


Common Troubles 


with Head Flowmeters / 


by Louis Gess (Member of 1SA) 
Industrial Division, Minneapolis-Honeywell 
Regulator Company 


Philadelphia, Pennsylvania 


YOUR PURCHASE OF A GOOD FLOWMETER 
from a reliable manufacturer doesn’t alone guarantee 
that you will get accurate flow measurements. You've 
got to install the meter correctly and give it a reasonable 
amount of maintenance in order to get accurate measure- 
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Figure |. Errors due to incorrect orifice installation. 





MAINTENANCE 
LOG No. 37 


ment. In most industrial applications, flowmeter instal- 
lation is not difficult, and usually little maintenance is 
required over a long period. The time you put into 
proper installation and maintenance will pay you big 


dividends in accurate, trouble-free service. 


COMMON ORIFICE-PLATE TROUBLES 


There are two errors commonly made in installing 
orifice-type flowmeters: 1. reversing the bevel of the 


orifice plate; 2. failing to center the orifice plate. 


Plate Installed Backwards 


When the orifice plate is installed with its bevel on 
the wpstream side, it acts somewhat like a flow nozzle, 
causing the meter to read low (see Figure 1). If you've 
installed the plate backwards, you must take it out and 
reinstall it in the correct position, since it is impossible 
to apply correction factors for this mistake. 


Orifice Off Center 


An incorrectly centered orifice plate can cause either 
high or low meter readings depending on how the plate 
is centered with respect to the taps. The most con- 
venient measuring point for centering the orifice is the 
outside circumference of the pipe flange. However, 
the outside circumference of the flange is often off- 
center with respect to the inside of the pipe. 

To check for this possible error, make three equally- 
spaced measurements between the inside of the pipe and 
the outside of the flange, as shown in Figure 1 . Then, 
insert the orifice, and make another set of measurements 
at these same locations between the outer edge of the 
orifice plate and the outer circumference of the flange, 
as shown in Figure 1. Shift the plate around until the 
difference between the two sets of measurements for 
each of the three locations is the same. That is (re- 
ferring to Figure 1), the following relationship should 
exist: A — D = B — E = C —F. When these meas- 
urements are equal, then your orifice plate is centered 
with respect to the inside circumference of the plate. 
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COMMON TAP TROUBLES 


Another common source of flowmeter errors is faulty 
installation of the pressure taps. The two most com- 
mon errors (Figure 2) are: 1. projecting the pipe tap 
nipple beyond the inside pipe wall; and 2. leaving burrs 
in the pipe that are caused by drilling and tapping. 
Since both these factors will cause serious errors, the 
instrument man should carefully check the installation 
after the pipe fitter has finished his job. 

Burrs and Icicles 

You remove the burrs by slightly beveling the tap 
opening. However, be careful not to roughen the pipe 
surface during filing. A half coupling welded to the 
pipe provides an ideal method of installation (see 
Figure 2). But if couplings are not available, you can 
build up the metal thickness with a welding torch as 
shown in Figure 2. 

A flash or “icicle”, which often occurs when you use 
a welding-neck tapped orifice flange, is shown at the 
left in Figure 3. Welding neck installations should be 
carefully checked and any flash knocked off and filed 
smooth. Many large users of flowmeters get around this 
difficulty by specifying slip-on flanges. 

If you do not screw the pipe up flush with the face 
of the flange, you will get another error, caused by the 
recess between the tap and the plate, as shown at the 
right of Figure 3. While this error is seldom over 1% 
it is serious where you are metering large volumes of 
fluid for accounting purposes, such as heating steam or 
natural gas distribution. 


COMMON OPERATING TROUBLES 


Operating conditions in the flow line sometimes ef- 
fects the shape of the orifice plate. While not met 
with frequently, this condition can cause serious error. 
For example, the upstream edge of the orifice plate 
will become rounded, causing the meter to read low, 
where the fluid being measured contains abrasives in 
suspension. Or, solid material can accumulate on the 
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Figure 3. Burrs and icicles cause errors. 
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Figure 2. Right and wrong way to install pipe taps. 


upstream edge, also causing low readings (see Figure 4). 
Improper design can cause the orifice plate to warp, 
resulting in either high or low meter readings. This 
condition you can correct by using thicker plates, bevel- 
ing the downstream edge where necessary. Wire draw- 
ing of the orifice has also caused flowmeter inaccuracies. 


COMMON METER PIPING TROUBLES 


Unsatisfactory flowmeter operation often can be 
traced to either faulty installation of the connecting 
piping, or to piping damage after installation. 


UPSTREAM 


ACCUMULATION ON 
LOW READING 


WIRE EDGE UPSTREAM CAN CAUSE LOW. OR HIGH READING 





Figure 4. Errors due to misshapen orifice plate. 











Figure 5. Off-level condensate traps cause zero 
errors. 


Venting and Draining 


All flowmeter connecting piping must be self-venting 
or self-draining. When metering steam, water or other 
liquids, the slope of the connecting piping must be 
enough so that all air will be vented back to the flow 
line. To do this, you must slope the line at least one 
inch per foot. Where you can’t install a continuous 
slope, you should put in air vent valves at peaks in the 
line. Where your lines are filled with gas, you must 
avoid pockets which allow liquids to accumulate and 
seal off the line. 


Off-Level Condensers 


Steam flowmeters often read incorrectly at or near 
zero because the condensers are not level (see Figure 5). 


HEAD OF WATER h’ CANCELS h IN METER LINE 
CAUSING HIGH OR LOW READING DEPENDING ON 
8) ON OF FLOW. TO CORRECT, LAG LINE AS SHOWN 





Figure 6. Bent nipples can fill with condensate, 
causing error, on vertical steam lines. 





Most servicemen don’t know how serious this error can 
be. For example, with a meter having a full-scale range 
of 50 inches of water, under zero flow conditions an 
error of 10% will occur if the condensers are out of 
level by only % inch! Such out-of-level condensers can 
be caused by improper installation, or by subsequent 
damage resulting from poorly-supported connecting 
piping which allowed the condensers to sag, or as a 
result of careless workmen stepping on the condensers 
and connecting piping. 


Nipples Trapping Condensate 


Where you are measuring steam in vertical lines, 
(Figure 6) you may get inaccuracies because the internal 
diameter of the bent nipple isn’t large enough to allow 
the condensate to drain back into the flow line, which 
causes the nipple to fill with water. Note that head h’ 
cancels an equivalent head h in a connecting line to 
the meter body. Then, at zero flow, the meter will read 
above or below zero. This error is serious also when 
the meter is in operation. That is obvious, because h’ 
for an 8-inch line may be equivalent to the sum of the 
high and low pressure tap differences—as much as 10 
to 12 inches of water. 

If there is no kink in the bend, you can eliminate 
this difficulty by insulating the nipple. This will pre- 
vent excessive condensation. I have seen installations 
where even lagging the 12-inch size extra-heavy pipe 
nipple did not eliminate the difficulty, and forced us to 
use 34-inch pipe. When you have to use such larger- 
diameter nipples, be sure to increase also the opening 
through the pipe wall to avoid a dam at the bottom of 
the nipple. We use seamless-steel tubing in making 
bent nipples, in order to have the inside as smooth as 
possible, to avoid any roughness to which particles of 
water might cling and thus provide a nucleus for filling 
up the nipple. 

You often will get into difficulty where you are meas- 
uring steam with a meter located above the inflow line. 
Theoretically, it’s possible to locate a meter any reason- 
able distance above the line as shown in Figure 7. The 
connecting piping should be filled only with steam, and 
any condensate should drain back to the flow line. 


However, I have found that this does not take place 
in practice. And even using risers of 34 inch, or in 
some cases even | inch pipe, they would fill with water 
and cause inaccurate meter readings. The reason for 
such incorrect readings is exactly the same as previously 
explained for the bent nipp!e; the head of water causes 
incorrect pressure to be applied to one side of the meter 
body. I'd like to point out, however, that if the same 
amount of water leg would hang up in each line, then 
the effect would be cancelled out, and the meter would 
read correctly. In practice however, this never seems 
to happen, for either the legs are of different lengths, 
or one line will not trap any water. 


The solution is to make sure that the lines are entirely - 


free of condensate. This can be done by using not less 
than 34”, and preferably 1” pipe, that is adequately 
lagged to prevent condensation. 
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Figure 7. 
Steam flowmetering 
—meter above line. 


Hot Water Troubles 


Where hot 
125° F or above is meas- 
ured in vertical lines, as 
shown in Figure 8, you 
will get errors if the 
temperature of the water 
in the bend nipp!e is not 
held close to that of the 
water in the flow line. 
There was a time when 
we did not recommend the use of a bent connection; we 
simply connected angle valves to the orifice nipples and 
ran the connecting piping through the meter body. 
With this practice, however, our meters read incorrectly 
at zero when the flow line was drained because of un- 
equal water heads on the meter. To eliminate this 
condition, we now bring up connections to the meter to 
the same level. We recommend the lagging of bent 
nipples as shown in Figure 8. 


water at 


COMMON METER BODY TROUBLES 


In order to get satisfactory meter operation, you're 
going to have to do a reasonable amount of meter body 
maintenance, such as keeping the interior surfaces clean, 
making certain that the body contains the correct amount 
of mercury and is free of air. Many plants maintain 
a schedule of periodic maintenance. Now, such a fixed 
schedule is not always advisable. Periodic checking of 
the zero and periodic water-column checks are generally 
essential. But you should not dismantle and clean 
meters until a definite need exists, which will be indi- 
cated by sluggish operation, or by the results of your 
water-column tests. In many applications, your actual 
operating experience will determine the time for peri- 
odic cleaning. And, in these cases, it should be done at 
regular intervals. 

The effect of dirty range-tube is shown in Figure 9. 
Let's assume that the flow meter is a controller and the 
set point is 80% of full scale. With a clean meter 
body, the float will assume the position as shown at the 
left, and the rise in mercury will be h. If the range- 
tube walls become dirty, decreasing the effective area, 
the height of the column must increase to h’ with the 
float in the same position as when the meter body was 
clean. Under these conditions, the flow will be greater 
in the ratio of h’/h for the same set point. 

In flow meters where the square root is extracted 
by the shape of the range tubes, the zero level is ver) 
important since there must be a very definite starting 
point. The exact amount of mercury required is gen- 
erally stamped on a plate fixed to the meter body. In 
shaped-body meters, do not make changes in the me- 
chanical zero adjustment without checking the mercury) 
column. 
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Figure 8. Bent nipples should be lagged in meter- 
ing hot water in vertical lines. 


In many flowmeters which use straight-walled mer- 
cury chambers, you can compensate for some change in 
mercury level by a mechanical (zero) adjustment pro- 
vided in the instrument linkage. In electric flowmeters 
using straight-walled mercury chambers, the same effect 
can be accomplished by small shifts in the coil position. 
But be careful not to overdo this: If you make too many 
corrections for loss in mercury by mechanical adjust- 
ments, the level may become so low that the full-scale 
float travel cannot be obtained. 

One of the most troublesome things that can occur in 
any make of flowmeter is incorrect maintenance of the 
pressure-tight shaft and bearing. This trouble is more 
likely among smaller flowmeter users than among those 
having trained instrumentation. This difficulty arises 
mostly because grease is not added until leakage actually 
occurs. The proper procedure is to add a small amount 
of grease frequently to prevent leakage from starting. 
Another trouble is that the entire amount of grease in 
the reservoir is forced into the bearing at one time. This 
accomplishes nothing, and forces the grease either into 
the case or into the meter body. 


RANGE TUBE 
WAL 


DEPOSIT ON 


Figure 9. Effect of dirty walls in flowmeter range 
tubes. 
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EVERYONE AGREES we need better instrument 
sales engineers. But how much emphasis should be 
put on salesmanship and how much on engineering? 


Stolen Ball Play 

In the instrument industry, as it progressed to such 
highly technical new tools as process simulation, and 
computers, the ball has more and more been taken 
away from the field sales engineer. The factory spe- 
cialist grows more important: the salesman doesn’t have 
to be an expert. More often he seems only to be pricing 
hardware, rather than doing engineering. 


The Salesman’s Contributions 

Then what does the field engineer have to offer his 
customer? 1. He provides personal interest in the cus- 
tomer’s problem; 2. knowledge of his company’s prod- 
ucts; and 3. intelligent imagination to match his com- 
pany’s equipment to the customer's problem. 

Conversely, what does the sales engineer have to offer 
his employer? 1. He presents his company to the cus- 
tomer as an entity with a personality; and 2. sharpens 
the user's interest in his company, thus consummating 
the sale. 


First, Character 

The salesman we want must have the ability to make 
a man glad to see him, but not by smacking his prospect 
on the back and knocking him down. He must enjoy 
being with and especially helping people. He must have 
integrity to provide the customer with the best equip- 
ment and engineering to do a job rather than to pad a 
price or meet a discount. The men we look for must 
make a repeat buyer out of a casual customer and make 
him a friend as well. 


Second, Engineering 

These personal attributes of sales engineering do not 
supplement engineering ability, they precede it. The 
field sales engineer today must first have these human 
qualities, more so than only the ability to push a slide 
rule. He will no longer think himself competent just 
because he knows controllers or can select thermometers 
or flow meters with a flip of his catalog. It is not axio- 
matic that the best engineer makes the best salesman, 
but too often it has been concluded that the best engi- 
neer makes a “good” salesman. Rather, I consider that 
the best salesman may also have an engineering degree. 


Aggressive and Restless 
A top-notch sales engineer is egotistical, thinks he’s 
the best man in the organization; thinks he can earn the 


> What Part Salesman - - 
What Part Engineer? 


by Robert L. Rice (Member ISA) 


General Sales Manager, Fischer & Porter Co., Hatboro, Pennsylvania 
& ‘ 





most money, win sales prizes and grow to be Sales 
Manager and President. The best salesman gets greatest 
satisfaction, far greater than monetary return, from the 
joy of contact with people and molding their minds: 
his satisfaction is in the sale! 

In the sales applicant we want a man who is restless 
and discontent with the present, constantly looking for 
new fields to conquer, and not blinded by success nor 
discouraged by failure. He must be able to create the 
“urgency to buy” in the customer's mind. And while 
reasonably orderly in handling details, he is probably 
disdainful of them. Note my omission of the sales- 
man’s need to be a good engineer. Ideally, he will 
have all the qualities I have mentioned and also be a 
good engineer. But if he lacks these sales qualities, he 
cannot substitute engineering ability for them. 


No Narrowness 


We are cautioned against over specialization of the 
engineer—his concentration on science and mathe- 
matics, and his avoidance—even contempt—for the 
humanities. Now, an engineer on the drafting board 
may survive and prosper with this outlook—although 
frankly I pity him—but the sales engineer would be 
lost with this viewpoint. 

Contact with new ideas through people or books 
stimulates the salesman’s mental processes—creates new 
ways of presenting facts to the people he must convince. 
New ideas in his head, new words in his speech make 
him more valuable to his customer and his company. 

To this end, our company has instituted a program 
of training, both in the factory and field, wherein we 
offer, in addition to technical training, opportunities to 
broaden interests in other areas. We encourage our 
field people to read the ISA Journal, Chemical Engi- 
neering, etc., while cautioning them against concentrat- 
ing solely on technical publications. Business Week, 
U. S. News & World Report, Fortune, even Reader's 
Digest, fiction and non-fiction should be in their reading. 

We urge the sales engineer to develop an apprecia- 
tion for good literature, good music, good food, and 
good living. Not that the company expense account 
is a “free ride” to the Great White Way—Sales Man- 
agers forbid! But, in developing such tastes, he be- 
comes able to associate as an equal with the top-notch 
men he must cultivate to get the big orders. 

Our conclusion, therefore, is obvious. Give us a 
choice between the salesman or the engineer, and we 
will take the salesman. Give us the salesman who also 
knows engineering, and we have the top-flight man. 
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Unilog--a Continous 


Rate Computer 


Charles E. Rogers 
and John E. Ake 
Rogers and Ake Company 
150 North Union Street 
Akron, Ohio 


First Place Prizewinner in the 1957 
ISA New Ideas Contest.* 


The UNILOG rate computer is a 
low cost instrument for making and 
converting unit counts into analog or 
continuous indications of rate, or per- 
cent of total. There are many ways 
to count units and totalize their oc- 
currence. However, conversion of 
such totals to rate or percent is now 
being done intermittently, by manual 
calculations or, continuously, by some 
form of electronic computer—both 
costly approaches. The simple, inex- 
pensive UNILOG fills a need for those 
jobs where the above approaches to 
rate Computation is too expensive. 


WHERE TO USE UNILOG 


In Industry, the UNILOG can show 
the rate per hour, or percent of unit 
occurrence—such as rejected parts, 
frequency of down-time on productive 
equipment, or the rate and time of 
discharge of automatic scales, or other 
mechanical events, occurring at vary- 
ing iatervals. Unit occurrence might 
also be the usage of service facilities, 
such as a cafeteria. 


Supermarket 


One study, just completed with the 
cooperation of Acme Food Stores, 
Akron, Ohio, proved the UNILOG of 
teal assistance in scheduling more ef- 
ficient retail merchandising operations. 
Here the UNILOG converted the unit 
count of shoppers leaving the store 
into rate of customers per hour. The 
information was immediately and con- 
tinuously recorded in relation to the 
time of day. Study of these charts 
gave the store manager a dramatic 





*For a complete list of New Ideas Contest 
Winners see page 525, November 1957 ISAJ. 
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graph (Figure 1) of the customer 
occurrence cycle from which he 
planned more efficient disposition and 
employment of personnel. 


Traffic 


UNILOG can record the rate of 
vehicles per hour passing a given point 
or approaching an intersection. Or, 
modified to a control form, it will 
automatically adjust a traffic light to 
accommodate the greatest demand 
from either approach and make pos- 
sible the maximum flow of traffic 
through an intersection. 

In the medical field, the UNILOG, 
with accessory amplifiers, might re- 
cord such phenomena as pulse and 
respiratory actions. 


HOW UNILOG WORKS 


UNILOG is a self-contained instru- 
ment which operates from conven- 
tional power, making use of low-im- 
pedance signals between detection 
element, UNILOG and recorder. This 
allows the use of simple, inexpensive 
transmission lines, permitting any con- 
venient distance between the point of 
measurement and the UNILOG, as 
well as between the UNILOG and the 
accessory recorder or controller. De- 
sign and construction of the parts is 
such that its maintenance is no more 
complex than that of a conventional 
recorder. 
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Figure |. This UNILOG record, show- 
ing supermarket shoppers per hour, 
helped the store manager to schedule 
his clerical help most efficiently — a 


typical use of UNILOG. 


The UNILOG is an improved form 
of disc computer — two discs posi- 
tioned so that the rim of one contacts 
the face of the other (Figure 2). One 
disc is positioned by a threaded shaft 
having a predetermined degree of 
angular rotation corresponding to each 
occurrence of the units under obser- 
vation. The other disc is actuated by 
time, distance, or total units. The 
relative position of one disc to the 
other thus becomes a function of rate 
or percent and is converted into a cor- 
responding voltage or resistance which 
is fed into an indicator, recorder, or 
controller. The initial signal can be 
picked up at the point of detection 
by a wide variety of sensing devices: 
contact switches, pressure switches, 
photo relays, proximity switches, etc. 
A cumulative total of unit occurrence 
is maintained on a small digital total- 
izer within the UNILOG. 
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A monthly report on Foundation 
for Instrumentation Education 
and Research activities by its 
Executive Director, Lloyd Slater, 


UNDATION FEEDBACK 





FIER Proposes Summer Course for Teachers 


An important result of FIER’s recent survey (see original survey, a FIER project to serve this field started 
pg. 518, ISAJ 11°57) of post-high school education to shape up. 
for instrumentation technicians will occur next Ju'y 7-25 
as a special three-week course for qualified technical 
institute teachers at Case Institute of Technology. Case and FIER officials set these course criteria: 
| — It would be for people with college background. 
2— It would stress theory; hardware and application 
would be secondary. 
3 — It would feature the dynamic approach in control. 
4—TIt would limit candidates to 25, to carefully 
integrate lecture and lab. 
5 —It would generally aim at “upgrading” candidates 
by guality exposure rather than through the usual 


No Course for Amateurs 


The proposed course results from careful analysis of 
such problems by FIER Trustees. Our survey showed 
that, while most technician-training schools know the 
need for instrument specialists, few have been able to 
launch the required courses for lack of qualified instruc- 
tors. So, obviously the first place for FIER to help is 
at the teacher level. A summer course for technical 
institute staff people on instrument theory seemed the oe en 

review. 

How well Case has met these requirements can be 
judged in the box below. FIER’s Trustees are enthusi- 
astic and firmly believe this pilot summer course will 

Study of existing college summer instruction sug- “show the way” to the many people who are trying to 
gested that Case Institute, with its superb facilities for solve the technician enigma posed by new technologies. 
teaching instrumentation, would be ideal for the project. 
Case agreed to cooperate and develop the course outline. 


logical answer. 


Summer Programs Surveyed 


Funds Must Materialize 


FIER then asked the technical institutes: Would they FIER must raise the $12,000 needed for tuition and 
be willing to send a qualified staff member to a rigorous per-diem costs in this pilot course. Proposals are going 
course if tuition and per-diem were free? Thirty-three out to other, larger Foundations. So, shortly the forth- 
schools assented. Thus, within two months of its coming project should be a reality. 


PROPOSED COURSE AT CASE INSTITUTE OF TECHNOLOGY 




















° ° 
Course Content: Tentative Course Outline: 
Ten lectures, four laboratory sessions, two systems analysis A—Text: Principles of Industrial Process Control, 
periods and four recitations weekly. A typical week'‘s schedule: D. P. Eckman, John Wiley and Sons, New York, 
1958. 
Monday T day Wed’sday Thursday Friday Saturday ‘ ‘ , 
mathe 1 View frequency-resf¢ Ss 
8:30 Lecture Lecture Lecture Lecture Lecture Study 1. mathematical review 14. frequency-response function 
: , ; 2. differential equations 15. transfer locus 
10:00 Recit. Recit. Recit. Analysis Recit. Lab (classical) 16. attenuation—phase dia- 
1:30 Lecture Lecture Lecture Lecture Lecture 3. process analysis: dynamic grams , 
; - ] es oO ( ction 
3:00 Analysis Lab. Stud Lab. 1pproach 17. modes of control ac 
4 y 4. block diagrams 18. control behavior 
: i , linearization methods 19. static error, offset 
Lectures will develop contro] theory and mathematics for dy 6. operational mathematics 20. open-loop response 
namic analysis. Subjects: review of mathematics, solution of dif 7. liquid system: resistance 21. closed-loop response 
ferential equations by classical and operational methods, analytical CaPaciance yeaa os omeint died 
; 9 5. gas systems: first-order 29. f quist criter 
formulation of response characteristics, stability analysis, etc. ne bt 14. other stability methods 
Special attention will be given to process applications including J. thermal systems: second 5. cascade loops 
systems for temperature, fluid flow, pressure and liquid level __ order respons 20. series LOOps 
10. flow systems: dead time 7. analog computers 
control. ll. generalized impedance 28. non-linear analysis 
‘. - concepts 29. application of principles to 
Systems analysis periods will derive math of the process o1 12. Lapl a transforms selected problems 
control system to be tested in the subsequent lab session. The math 13. transfer funct 





analysis is then compared with the lab observed response . 
r ™ , : : C—-Laboratory Experiments: 


de- 1. determination of resistance, capacitance and time-con- 


The process control lab correlates theory with experiment, ; ; f 
stant values for: 





velops familiarity with the response characteristics of typical (a) gas pressure process; (b) liquid level process; 
instrument systems, and gains practical experience in applying (c) thermal process 
. + ent reso ce 2S > stat oller actions: 
transient and frequency response to experimental determination of nt om nse test . 4 se eo act a 
. I Proy THondl ntegra , aerivalive 1ctions 
system transfer functions. Dynamic tests are run on actual (b) pneumatic or electronic controllers 
physical apparatus: pneumatic, hydraulic, and electrical operators 3. frequency response tests: 
and controllers applied to typical pressure, liquid-level and tempera pneumatic or electronic controller : 
1 Stud . ff d ) pneumatic, hydraulic or electrical valve actuator 
aure control processes. tudies are made of first second-order 4. stability analysis of closed-loop system 
response characteristics, open-and closed-loop relationships, stability : pen-loop frequency response of process and control 
conditions, etc. Lab exercises include analog computer simulation system P , 
f d ] t Recitation: I i ee 6. Analog computer simulation and study 
of processes and control systems. ecitations are used work (a) simple transfer function response 
roblems and answer questions on lecture materia! (b) process and control system studies above 
I Y 
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INSTRUMENT ENGINEER 


personal and professional 


_1958--How Good for Engineers? 


As 1958 begins, it’s the rare economist who will let 
himself be publicly pinned down on his predictions 
of business conditions for the coming year. Words like 
“rolling adjustment”, “setback”, “a lower normal’, are 
only dodging the issue; business and industry activity is 
down and this is going to affect the instrument engineer. 
But how and how much? 


Engineer’s Position Strong 


Yes, there’s bad economic news, but the basic eco- 
nomic strengths of our economy largely favor engineers 
as a group. 

Defense Spending. One of our firmest economic bul- 
warks will be sharply increased defense spending by the 
U.S. Government. One Congressman has called for $15 
billions more per year! Most such money goes almost 
directly into activities concerning, if not directly em- 
ploying, instrument and control engineers. 

Among these fattened programs will be missiles: 
probably no gadget designed by man ever had such a 
high percent of its value entailed in instruments. Mis- 
siles demand guidance—again almost exclusively an 
instrumentman’s province. Modern missiles must be 
fully automated from storage to target; even preflight is 
instrumented (See page 36). And coming up fast are 
insistent demands for better missile detection, earlier 
warning, and the anti-missile missile, all of which in- 
volve instrumentation beyond any yet developed. In 
increased defense spending, then, incstrument engineers 
have a strong shield against the current recession. 

Building Will Be Up. From the best information 
that crosses our desk, it appears that new construction 
this year should increase by 4 to 5 percent in dollar 
volume. To this you must add 18 to 19 billion for 
maintenance and repair, bringing the grand construc- 
tion total to perhaps 68 billions, which would make 
1958 a record breaker for the thirteenth consecutive year 

In quoting these figures, we must assume that the 
business slow down now in evidence will not progress 
far enough to seriously cut back construction now 
planned. Also, international developments bear directly 
upon the volume of building for 1958. And, as re- 
ported earlier in the ISA Journal, two heavy users of 
instruments—the chemical industries, and the public 
utilities—have plans way ahead of 1957 for the volume 
of their construction in the coming year. All of this 
should be mighty good news for instrument manu- 
facturers, sales engineers and manufacturers representa- 
tives, 


Research Expanding 
By this time, we are well aware that research—both 
private industrial and governmental—is receiving atten- 
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tion at all levels. There are two factors at work here 
1. A general recognition, both public and private, that 
advanced developmental research, and especially basic 
research, are our chief keys to an expanding economy 
and a higher American standard of living; 2. Depression 
pinched firms are turning to research, particularly that 
on automatic control and the automation of data han- 
dling, as a means to increase profits in a falling market. 
All this, of course, mightily favors those instrument 
engineers engaged in development, design, testing, pro- 
duction and sales of instruments for research. 


Engineers in the Spotlight 


If the two Sputniks did nothing else, they convinced 
every man, woman and child in these United States that 
we need engineers! While this has led to much hasty 
thinking, many “crash programs” for increasing our 
engineering supply, and tremendous exaggeration re- 
garding the shortage of engineers and the inadequacy 
of our educational system, in the end, all of this un- 
wanted attention to engineers and engineering will do 
the engineering profession a lot of good. As a result, 
it seems reasonable to predict that engineers will be the 
recipients of higher public regard, greater management 
recognition, and increased remuneration. In America, 
it may be uncomfortable to be in the spotlight, but it is 
usually profitable. 


Federal Engineer's Pay Up 


As one evidence of these side-effects of Sputniks, top- 
level government committees have urged greater pay 
for federal scientists and engineers. Actually, there had 
been a report lying dormant in the White House since 
last April to this effect. But Sputnik shook it loose, 
and toward the first of the year, Civil Service established 
sharp increases in pay for federal engineers and scien- 
tists. Among these, of course, are thousands of instru- 
ment and control engineers. Real opportunities for 
advancement were opened up, by raising the ceiling for 
senior jobs $13 to $16 thousand a year—worth any 
engineer's attention! Also, the top salary bracket of 
$19 thousand for federal scientists and engineers was 
expanded sharply beyond the previous handful of men 
so qualified. Too, fringe benefits allowed government 
science employees were increased to be more in line 
with those common in industrial employment today., 

Reviewing the whole American industrial and busi- 
ness scene, therefore, it is evident that there are many 
strong basic factors at work in our economy which will 
maintain and forward the interest of instrument engi- 
neers and their profession in spite of current business 
setbacks. 
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INSTRUMENTS AT WORK . . 


CGR De PO 


Figure |. This big 
new ‘'reversing 
rougher" is the first 
ever to be controlled 
by fully-automatic 
punch-card digital 
programers. 


short stories about real applications 


Push-Button Steel 


FOR THE FIRST TIME in history, hot strip steel is 
being rolled by full-automatic control. Avery C. Adams, 
president of Jones and Laughlin Steel Corporation, told 
of this engineering achievement January 13th in his 
address to the Pittsburgh Society of Financial Analysts. 

The new 44-inch, semi-continuous hot strip rolling 
mill at J] & L’s Aliquippa, Pennsylvania works, was in- 
stalled at a cost of nearly $36 million. It will roll over 
100,000 tons of coiled strip steel per month, in varying 
gages, and up to 40 inches in width, which will be used 
primarily for welded pipe and tin plate. 


Card-Programed Control 


A brand new card programed control system— 
“Prodac”—makes possible the completely automatic op- 
eration of the reversing rougher. All the operator has 
to do is to insert an IBM card and press a single button 
to initiate the complete rolling sequence for a given 
specification of slab (Figure 1). Main roll and vertical 
edger speed and openings are predetermined for any 
specific schedule by the IBM punched cards. This 
rigidily controlled system gives maximum use of the 
equipment and greater uniformity of the steel sheet. 
Even the entry and delivery side guards, attached edgers, 
back and front tables, screw down, mill direction, speed 
and passes, are automatically controlled by this note- 
worthy new machine. 


Operation by TV 
The furnace charging operator positions the slab in 
regard to the furnace skids and side walls by means of 


furnace charging tables. When the slab call light is 
turned on by the reversing mill operator, the furnace 
charge is advanced to discharge the next slab. The 
pusher is then returned to the back position to repeat 
the cycle. The actual slab drop-out is observed by the 
charging operator on a closed circuit TV system. The 
reversing mill operator will then turn out the slab call 
light. 

The discharged slab is advanced on the furnace de- 
livery tables to the vertical edger approach tables by 
the reversing mill operator. From this point, the rough- 
ing operation is an automatic sequence controlled by 
Prodac. 


How Prodac Works 

Prodac, which was designed by Westinghouse, comes 
as a result of almost two years of intensive work by 
J & L and Westinghouse engineers. To begin a rolling 
schedule, the operator brings a slab from the primary 
mill onto the entry table. He then places an IBM 
punched card containing the information on the requife- 
ments for that particular slab into his reader unit. Then, 
by pushing only one button, the operator causes the card 
to pass through the reader in less than a second. This 
transmits information from the card to a memory stor- 
age unit that remembers each phase of the roughing 
operation. Incidentally, the dependability and life of 
Prodac is much extended by the use of transistors, an- 
other “first” in steel mill practice. 

If the operator has several slabs to be rolled to the 
same specifications, he can use the information on this 
first card over and over again. But, if steel of more 
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Figure 2. The re- 
markable memory 
and decision unit of 
Prodac is this intri- 
cate panel located 
in the motor room 
of the giant new 
mill. 


than one specification is scheduled, the operator places 
a stack of the cards in his reader, and then processes them 
in the same manner by pushing his button after the 
preceding slab has been finished. 


Specifications on Cards 

Each punch card supplies this information: 

1. Horizontal roll opening. The screw down, which 
will change after each pass through the mill is 
automatically adjusted in increments of 1/32 of 
an inch. 

2. Vertical roll opening that holds the edge of the 

slab and determines its width. 

. Speeds of the mill table and feed roll. 

. Draft compensation. 

. Direction of the mill. 

. Scale breaking edger adjustment. 

. Scale breaking edger side guards. 

. Scale breaker edger descaling sprays. 

. Descaling sprays on the delivery side of the mill. 

Then, when the rolls have reached the setting called 
for by the programer, each roll feeds back a signal in- 
dicating this to the controller. Only then is the slab 
started through the mill. As the tail end of the slab 
passes under a hot metal detector, the mill automatically 
begins slowing down in preparation for the next pass 
in the reverse direction. The mill is stopped auto- 
matically when the slab has passed compictely through 
all the rolls. And, simultaneously, the cycle for the next 
pass is started automatically. 

Each succeeding pass is completed in the same man- 
her with the setting of the rolls, mill speed, draft com- 
pensation, and the automatic starting, slowing, stopping, 
feversing and starting again, all accomplished without 
the intervention of a human operator. All control op- 
€rations stop when the slab is ready for the next mill 
at the end of the pre-determined number of passes 
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through the mill, in which the slab has been reduced 
to its specified thickness. 

It is interesting to note that any automatic control 
operation, no matter how complicated, is fundamentally 
nothing but the replication of the processes carried out 
by the Auman operator as he completes his work. For 
this reason, Westinghouse engineers began by studying 
the human operation of primary reversing mills. Then, 
these human step-by-step processes were translated into 
definite circuit operations, whose sequences can be 
scheduled through the use of transistors and associated 
sensing devices. As a result, the ultimate equipment 
that evolved was Prodac. 

The new mill was furnished and installed by the 
Mesta Machine Company. It is comprised of a vertical 
scale breaker, one 2-high reversing roughing mill, six 
4-high finishing stands with individually-driven edgers, 
and two revolving-mandrel down-coilers. 


Thickness by X-Ray 


A continuous record of both the thickness and width 
of the strip is obtained immediately after passing the 
No. 6 finishing stand, by means of X-ray and width 
gages. 

Controls for the mill are located in three pulpit posi- 
tions. The card reader, an IBM machine which trans- 
mits scheduling information from the IBM cards to 
Prodac’s memory, and decision making equipment, is 
located in a raised pulpit close to the reversing rougher. 
This information-handling equipment is located in the 
mill’s motor room (Figure 2). The finishing stands are 
controlled from the speed-operator’s pulpit which is 
directly across from these six stands. The down coilers 
are operated from a separate pulpit. 

Maximum versatility has been provided in the elec- 
trical installations, with every motor furnished with an 
individual drive, from the entry table of the reversing 
rougher, through to the finishing stands, including the 
runout tables and down coilers. 


67 





NATIONAL SOCIETY ACTIVITIES 





Hanson Succeeds 
Hostedler on RP-5 


A hand of thanks goes to Dave 
Hostedler for a very excellent job in 
connection with his chairmanship of 
the Recommended Practices Commit- 
tee on Instrument Flow Plan Symbols. 
This recommended practice, ‘Flow 
Plan Symbols, RP-5.1,” was issued in 
its tentative form on May 12, 1949. 
Under Dave’s very able chairmanship, 
this recommended practice developed 
from a growing need in industry to a 
formalized procedure for use by all. 

As is so common in many fields of 
engineering, a vast need for a common 
language is only too evident. Such a 
need has been filled in the field of 
instrument flow plan symbols by the 
work of Dave Hostedler and his com- 
mittee. For those who have not made 
use of this recommended practice, it 
is urged that reference be made to it 
at an early date. 

It sets up a basic and organized 
system of symbols for use on control 
diagrams. Since its first release over 
seven years ago, many companies have 
adopted this Recommended Practice as 
their standard for industrial control 
work. Without doubt, an outstanding 
job has been done by this committee 
in covering a highly controversial sub- 
ject and reducing the arguments to an 
acceptable compromise. 

Working with D. E. Hostedler on 
the original committee were: J. H. 
Cope, Hydrocarbon Research Corpora- 
tion; F. L. Crabbe, Malcolm W. Black 
and Company; H. E. Hanson, Standard 
Oil Development Company; E. R. 
Huckman, Foxboro Company; H. A. 
Irving, Taylor Instrument Company; 
M. MacDonald, M. W. Kellogg Com- 
pany; and S. D. Ross, Harris D. Mc- 
Kinney. 

The new chairmanship of this com- 
mittee falls to the very able hands of 
H. E. Hanson of Esso Research and 
Engineering Company, Lindan, New 
Jersey. Best wishes go to him in the 
furthering of this Recommended Prac- 
tice. Undoubtedly, as is the case with 
all standards, modernization and re- 
vision is necessary as time goes on. 
Anyone having comments or sugges- 
tions for the improvement of this Rec- 
ommended Practice should advise the 
chairman, since removal of the tenta- 
tive status is being considered. 

The present membership on _ this 
committee is as follows: F. L. Crabbe, 
Crabbe and Stebbins Company: W. A. 
Crawford, E. I. duPont: E. R. Huck- 
man, Foxboro Company; H. A. Irving, 
Taylor Instrument Company; M. Mac- 
Donald, S. Morgan Smith Company; 
and K. Thompson, Socony-Mobil Oil 
Company. 
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National Conference 
Hotel Rates and 
Accommodations 


The following are approved hotels, 
their rates and available accommoda- 
tions for the 13th Annual ISA Con- 
ference-Exhibit, September 15 through 
19 in Philadelphia: 


Adelphia—single, $6.50 to 8.50; double, 
$10.50 to 13.00; twin $12.50 to 16.00. 


Barclay—twin, $13.00 to 18.00; 2 twins 
with bath for 4, $30.00 to 32.00; suite, 
$40.00 (2—$60.00 BR.) 


*Bellevue Stratford—single, $10.00; dou- 
ble, $15.00; twin, $15.00 to 17.00; 2 twins 
with bath for 4, $22.00; suite $25.00 to 
45.00. 


Benjamin Franklin—single, $8.00 & 11.00; 
double, $13.00 & 14.00; twin, $15.00 & 16.00; 
suite, $20.00 and up. 


Brierhurst—single, $6.00; double, $9.00; 
twin, $12.00. 


Broadwood—single, $8.25; double, $9.75; 
twin, $10.75 & 12.75. 

Cherry Hill (Haddonfield, N. J.)—twin, 
$14.00 to 18.00. 


Drake—double, $12.00; twin, $14.00 to 
18.00; suite, $20.00 to 28.00. 


Essex — single, $6.50 to 7.50; double, 
$10.00 to 11.00; twin, $11.00 to 12.60; triples, 
$16.00; suite, $22.00. 


Hamilton Court—double, $10.00; twin, 
$8.00 to 11.00. 


John Bartram—single, $7.00 & 8.00; dou- 
ble, $9.00 & 10.50; twin, $12.00 & 14.00; 
suite, $25.00. 


Marlyn—double, $8.00; twin $9.00. 


Normandie—double, $8.00; twin, $9.00 & 
10.00; triple rooms, $12.00; room for 4, 
$15.00. 


Penn Sherwood—single, $6.50; double, 
$10.50 & 11.00; twin, $12.00 & 14.00; suite, 
$18.50 to 26.50. 


Robert Morris single, $6.50; double, 
$8.50 & 9.00; twin $10.00. 


St. James—double, $10.00 & 11.00; twin, 
$11.00 & 12.00; 2 twins with bath for 4, 
$18.00; suite, $20.00. 


*Sheraton—single, $9.85 to 18.00; double, 
$13.00; twin, $15.00 to 19.00; suite, $27.00 
to 37.00. 


Sylvania single, $8.00 & 9.00; twin, 
$12.00 & 14.00; suite, $25.00. 
Walnut Park Plaza—double, $11.75; twin, 


$12.00; suite, $15.00. 


Warwick—single, $12.00 to 14.00; twin, 
$15.00 to 18.00; suite, $28.00 to 35.00. 


Walt Whitman (Camden, N. J.)—single, 
$6.50; double, $9.50; twin, $11.00 & 14.00; 
suite; $19.00. 


Your requests for accommodations 
should be sent at the earliest possible 
date to ISA Housing Bureau, Conven- 
tion & Visitors Bureau, Philadelphia 7, 
2a. This will assure you a definite 
reservation. When writing, indicate 
three choices. 


*Headquarters Hotels 


Flight Test Meet 
Gets Off the Ground 


Plans for the ISA Fourth Nationaj 
Flight Test Instrumentation Sympogi. 
um are off the ground and winging 
along as we go to press. The meeting 
will be held this year from May 4 
through 7 at the Park Sheraton Hote} 
in New York City. 

The committee met January 31 to 
firm up the program. Aside from lip. 
ing up a speaker, most of their other 
plans have jelled. The meeting wil] 
include three missile workshops uw. 
der the general sponsorship of Dick 
Morrison. Tentative plans for a simi- 
lar type of workshop session op 
ground test instrumentation are being 
considered along with the idea for at 
least one active workshop session on 
helicopter instrumentation. Also look 
for an interesting ladies program to 
keep the spouse busy while you're at. 
tending those workshops. 

Of expected attendance, Chairman 
Ralph Tripp informs the ISAJ, “We 
have been receiving a number of re 
quests for information about the 
Symposium which makes us feel at- 
tendance will probably be better than 
it has been in the past two years. 
However, at this time, there seems to 
be no reason to restrict the meeting 
to ISA members as was done in Las 
Angeles to keep attendance down.” 

The Flight Test Symposium’s repu- 
tation for an unexcelled program is 
spreading and it’s no wonder. The 
committee is doing a fine job. 


Expenses Deductible 


The Engineers Joint Council sends 
along some good news on taxes, which 
applies to ISA members who incur 
personal expenses while carrying out 
work for the Society. 

According to a new ruling by the 
Internal Revenue Service, a taxpayer 
who gives his services gratis to an a 
sociation and who incurs unreil- 
bursed traveling expenses while away 
from home in connection with associa 
tion affairs, may deduct the amount 
of such reimbursed expenses in comp 
ting net income. However, the total 
amount of such deductions in any one 
year may not exceed 20% of the gross 
income for that year. 

ixpenses which come under this rub 
ing include meals and lodging, along 
with other miscellaneous traveling e© 
penses. ISA members who have bee 
active in the past year will want 
consider these additional deductions 
when making out their tax forms. 
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Publications Group 
Rolls into Action 


With the new year, the Publications 
Committee has once again swung into 
action after a short period of inactivi- 
ty in the latter part of 1957 following 
N. B. Nichols’ resignation. Now under 
the able leadership of Nathan Cohn, 
the committee hopes to bring recogni- 
tion to ISA for the quality and quantity 
of its publication services. The com- 
mittee concerns itself primarily with 
the Society’s national publications, in- 
cduding the ISA JOURNAL. It also 
develops guides for the Sections to use 
in their publication services. 

Reorganization of the committee 
makeup, redefinition and extension of 
areas of jurisdiction, and extensive 
policy-making chores are being given 
prime consideration. The committee 
has already set itself to accomplishing 
the following tasks: 

1. Improve service values of the pre- 
sent ISA publications. 

2, Determine what additional publi- 
cation services are needed. 

3. Make an intensive survey of the 
ISA Journal readership to propose 
proadening service and influence. 

4, Determine desirability and meth- 
od of publishing ISA transactions. 

5. Determine the need for a method 
of publishing a review of instrumenta- 
tion literature. 

6. Study distribution and use of ISA 


Recommended Practices to increase 
their service value. 
Over the long haul, they also are 


planning a study of instrumentation 
and control needs to determine what 
additional informational publications 
are warranted in the field. 


Members of the committee are: 


Nathan Cohn, Chairman 
Leeds & Northrup Co. 
4901 Stenton Avenue 
Philadelphia 44, Pa. 


Jere E. Brophy 
IBM 
Endicott, N. Y. 


Floyd E. Bryan 

Douglas Aircraft Co., Inc. 
3000 Ocean Park Bivd. 
Santa Monica, Calif. 


Prof. Richard W. Jones 
The Technological Institute 
Northwestern University 
Evanston, Ill. 


George Larsen 
Texas Co. 
Lockport, III. 


John E. Read 

E. 1. du Pont de Nemours & Co. 
Louviers Bidg. 

Wilmington 98, Del. 


Joshua Stern 

Office of Basic Instrumentation 
National Bureau of Standards 
Washington 25, D. C. 


Frank S. Swaney 

Jones & Laughlin Steel Corp. 
2709 East Carson St. 
Pittsburgh 3, Pa. 


Richard A. Terry 

Univac Scientific Sales Division 
Remington Rand Univac 

Univac Park, St. Paul 16, Minn. 


Benjamin W. Thomas 

Control Laboratory 

Texas Butadiene & Chemical Corp. 
P. O. Box 777 

Channelview, Texas 
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Behind the scenes in 
filming the new ISA 
film “Principles of Fre- 
quency Response.” Cre- 
ated and narrated by 
David M. Boyd (center) 
of Universal Oil Prod- 
ucts, the 16 mm sound- 
color movie is a major 
contribution to the sci- 
ence of instrumentation 
and control. Flanking 
Dave as they study a 
scene are Bob Dietrich 
(left) and Harold Childs 
of Pilot Productions 
who produced and 
filmed the movie. 





Principles of Frequency Response— 


a new ISA sound-color film which presents in non-mathe- 
matical terms the benefits of frequency response as a tool 


for dynamic analysis of instruments and systems. 


Prints 


of this exciting new film are now available for showing. 


A few years ago, a popular discus- 
sion topic in industrial instrument cir- 
cles was frequency response. General 
interest in the subject has waned, per- 
haps because of the complex mathe- 
matics used in presenting it. It is 
generally agreed that such math is 
essential to a fundamental understand- 
ing of the dynamic behavior of physi- 


cal systems under analysis. But 
perhaps this overshadowed the fact 
that frequency response is a _ valid 


method for evaluating equipment and 
processes. While the results are not 
always as conclusive as some would 
like, frequency response does go a long 
way toward giving the instrument and 
process engineer a better understand- 
ing of dynamic behavior and its prac- 
tical limits. 

In the absence of any other method 
of dynamic analysis, it provides a 
means of putting performance on 
paper. Once the limits of its values 
are understood, it is a means for non- 
mathematical expression of the per- 
formance of complex systems. Cer- 
tainly it is one more step in the direc- 
tion of treating modern measurement 
and control as a science instead of an 
art. As industrial processes become 
more complex, we should not overlook 
any means that helps to remove the 
“cut-and-try” from instrumentation. 

This new film is another contribu- 
tion in ISA’s continuing program of 
education and dissemination of infor- 
mation to the instrument industry. 
Hand in hand with this film is the 
release, this month, of the first of five 
ISA Recommended Practices on dy- 
namic analysis of instrument systems. 

Two years in planning, this 37- 
minute film was created and narrated 
by David M. Boyd, head of instrumen- 


tation at Universal Oil Products Com- 
pany, as a project of the Chicago ISA 
Section. A. H. Arens of Pure Oil Com- 
pany and C. E. Wood of UOP con- 
tributed their time in preparing 
process models and set equipment used 
in the film. Thanks go also to the Uni- 
versal Oil organization for their 
generous contribution of equipment 
and materials used to produce the film. 
Prof. James Reswick of M.I.T. was 
technical advisor. The movie was 
directed, filmed and produced by Pilot 
Productions, Inc., Evanston, III. 


The film introduces the subject by 
illustrating the characteristics of a 
sine wave. This sinusoidal wave is 


introduced into a simple liquid level 
system with and without a controller. 
The input and output curves are the 
basis for evaluation. In fact, frequen- 
cy response is simply a comparison of 
these two curves for any instrument, 
combination of instruments, or a 
process system. The movie devotes 
much time to analyzing and evaluating 


under various conditions the data 
which these curves present. The film 
also evaluates a proportional con- 


troller, a reset controller and combina- 
tions of the three. 

The film is packed with information. 
To aid the viewer, a booklet based on 
the script is now being prepared. It 
is recommended that every audience 
be given the opportunity to read this 
booklet both and after seeing 
the film. 

This new film is available for show- 
ing to ISA Sections without charge. 
Mail your requests with two alternate 
dates directly to ISA Headquarters in 
Pittsburgh. Complete details on 
charges for rental and purchase of 
prints will be issued shortly. 


before 
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ISA Officials to Represent Society 


At ACHEMA Exhibit and Congress 


Frankfurt-au-Main, Germany, will be 
the site of the mammoth Twelfth 
Chemical Engineering Exhibit and 
Congress to be held May 31 through 
June 8, 1958. The Exhibit and Con- 
gress, under the sponsorship of the 
Deutsche Gesellschaft fur Chemisches 
Apparatewesen (DECHEMA), is one 
of the largest and most widely attend- 
ed European technical gatherings. 
ISA has maintained regular reciproci- 
ty courtesies with DECHEMA for a 
number of years, during which that 
organization was given booth space in 
the ISA Shows. 


ISA Booth Abroad 


At the 1958 DECHEMA Show, ISA 
will have a booth which will serve to 
acquaint European instrument-minded 
engineers and technicians with the 
Society’s membership services. The 
booth will also serve as a contact point 
for European manufacturers. Here 
they can become familiar with the 
many and varied market opportunities 
which the ISA Shows, held in our own 
country, hold for them. While ISA’s 
previous exhibits have had some 
European instrument manufacturers’ 
displays, a special effort will be made 
this year to acquire wider foreign 
representation at ISA’s Philadelphia 
and Chicago exhibits. 


Executive Director Bill Kushnick 
will handle the membership and exhib- 
it contacts at the German meeting. 
ISA Past President Bob Sheen will 
officially represent the Society to the 
Congress. 


Emphasis on Instrumentation 


One exhibit hall comprising 86,000 
square feet is being solely devoted to 
“instruments for measurement and 
regulation as well as installations for 
automatic control.” Lectures at the 
Congress will cover the progress, in 
theory and application, of instrumen- 
tation and control techniques widely 
used or just introduced in Europe. 


ACHEMA Invites You 


ACHEMA is eager to have many vis- 
itors from the United States for this, 
their biggest event scheduled so far. 
The lectures and the exhibit offer a 
wide variety of interesting subjects 
for American instrument engineers. 
Those involved in chemical processes, 
too, will find that the subjects covered 
are “just their meat.” Here, also, is 
an opportunity to meet and talk with 
Europeans involved in similar activi- 
ties and to swap information. 

For further data write ISA Head- 
quarters, 313 Sixth Avenue, Pitts- 
burgh 22, Pa. 





Directors of the ISA Industry 
Department take time out from 
their busy schedule at a recent 
meeting to oblige the ISAJ 
photographer. Standing (left to 
right) are Charles E. Rogers, 
Louis G. Good, James B. Ander. 
son, Dr. David R. Davis and Dr, 
Ralph H. Tripp, chairman. Seat- 
ed (left to right) are Herbert §, 
Kindler, Richard R. Webster, 
Walter J. Gabriel, John J. Me- 
Donald, T. C. Schroeder and H. 
H. Johnson. These men are 
hard at work the year round, to 
assure dissemination of infor- 
mation according to specific in- 
dustrial applications through 
committee activities, regional 
and national meetings, and 
through cooperation with other 
societies as well as other com- 
mittees within the ISA _ struc- 
ture. 
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During the fiscal year ending Oc- 
tober 31, 1958 we increased our mem- 
bership by 19% over the previous year. 
We began the new year with 10,584 
members. 

Our goal for this year is 12,000 and 
this is a modest expectation com- 
pared to the potential which exists. 

There are many areas in which new 
Sections should be formed. There are 
also many areas in which existing 
ISA Sections have not tapped the 
prospects who are available. There 
are student chapters which should be 
organized. 

While our various membership com- 
mittees throughout the Society have 
done a commendable job, there is the 
tendency on the part of the member- 
ship as a whole to delegate all mem- 
bership acquisition to those appointed 
to this responsibility. 

Yet it should be the desire of each 
member to bring into ISA’s fold as 
many of his instrument associates as 
he can. 

One way to introduce a prospect to 
ISA activities is to bring him along 
to a Section meeting. Then lend him 
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your copy of the ISA JOURNAL. 
Then see to it that he gets a copy of 
You and ISA and an application blank. 

I am sure your Section Membership 
Chairman has a supply of ISA mem- 
bership literature. If not, he can get 
all he wants by simply requesting my 
office to send him some. 

If you think it more effective that 
he get this literature by mail, send 
me the names of your prospects and 
my office will write him on your be- 
half and send him the materials. 

If you are a Member-at-Large, or 
if you still retain your membership in 
a Section from which area you have 
moved, you should undertake to form 
a new Section in your locality. We 
can supply you with a manual on how 
to form a new Section. We will mail 
out your preliminary notices to your 
prospect list and will include ISA 
promotion materials. We will finance 
your organization expenses. We will 
arrange for the District Vice President 
in your area to assist you to form the 
Section. In short, the Society will 
“back you to the hilt.” All you need 
do is notify your Headquarters that 
you want to undertake the organiza- 
tion of a new group. 

Here and there I get the impression 
that some of our members feel it un- 
seemly for us to “sell” membership in 
ISA. Obviously we don’t want to drag 


anybody in just for the sake of swell 
ing our roster. ISA has many aéd- 
vantages to offer a member and many 
more services are being introduced 
each year. There are thousands of 
instrument men, and women, who are 
not familiar with ISA. To bring ISA 
to their attention by personal contact 
and by mail is a service in itself, and 
not a sales campaign. 

With the public’s awakening to the 
great need for increasing the nation’s 
scientific and technical competency, 
this is a most propitious and necessary 
time for ISA to widely disseminate the 
availability of our activities. Our 
technical meetings, our conferences, 
clinics, workshops and symposia, our 
ISA JOURNAL, Recommended Prac 
tices and Proceedings, are important 
training devices in a most vital 
segment of the technology for national 
defense. It seems to me it is the duty 
of every member to contribute ad 
ditionally to what he is personally do 
ing in instrumentation for our coun 
try’s economic and military strength, 
by extending ISA’s training and educa- 
tion services to a vastly larger group 
of technical people. 


GM Kicknted 
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Dear ISA Member: 


The several fundamental problems of the Society are 
coming into clear focus as a result of my several Section 
yisits, and as a by-product of the planning activities of the 
Society’s several organizational units. Problems requiring 
policy consideration and decision which I can see as funda- 
mental to the growth and strength of the Society over the 
next five to ten years include: 


1, Conference and Exhibit Practices 


In my visit with members and employers of members of 
the Mojave Desert Section, and visits with managements 
of several major instrument manufacturing firms, the fol- 
lowing points were scored heavily: 

a. Th? ever increasing number of meetings and 
exhibits being held by technical societies and commercial 
groups is already straining the capabilities of users to 
spare the time and bear the expense of attendance. 
Similarly, the exhibitors are finding it increasingly dif- 
ficult to participate because of the cost and limited 
availability of their manpower. 

b. In my personal opinion, the manufacturers do not 
have enough new things to show to the user to justify 
the user traveling to as many exhibits as there are 
now! With regard to the exhibitor, I think a well-at- 
tended exhibit is one of the most effective and econom- 
ical forms of customer contact. 

ce. If the above propositions are true, then it is obvious 
that the number of exhibits should be reduced and the 
quality and quantity of attendance increased. This latter 
can be greatly facilitated if the level of papers presented 
at the conference in conjunction with the exhibit is 
raised, and if the exhibits are held in closer geographical 
proximity to the user. 

d. Users and instrument manufacturers alike can con- 
tribute directly toward these ends by supporting Society 
activities through counsel, employee participation, and 
money, and by helping the Society to upgrade its techni- 
cal programs, and evolve a comprehensive national con- 
ference and exhibit policy. 


2 Society Recognition and Acceptance 


In order for the Society to fulfill its potentialities for 
service to industry, government, education, and the in- 
dividual, it must become the focal point of technical society 
interests and activities with regard to the problems of in- 
strumentation. This is to say that our Society must 
become THE SOCIETY in the field. With such recogni- 
tion will come the strength and capacity to implement the 
needed programs in instrumentation, that we, other than 
any other group, recognize, understand, and have the abil- 
ity to promote. Naturally, a by-product of such Society 
recognition and service will be a reflected and implicit 
recognition of the individual and his role. This will be a 
snow-balling phenomenon: everything we can do to en- 
hance the prestige of the Society will enhance the prestige 
of the individual member; everything that enhances the 
prestige of membership will help attract and hold desirable 
members. 

To achieve the recognition the Society deserves and re- 
quires to do its job well, I believe we need a name for the 
Society which is much more descriptive of the depth and 
breadth of its interests and activities; I believe we need a 
Much closer identification with recognized organizations 
having similar objectives, for example, the established en- 
Sineering societies. This could be achieved by affiliating 
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in some loose, but formal way with the Engineer’s Society 
Council. It could also undoubtedly be greatly aided if 
our National Headquarters could be housed physically in 
either the National Engineering Society’s Building or the 
building of the American Association for the Advancement 
of Science. I believe we could close the gap, so to speak, 
between our Society and the various Professional Societies 
without either becoming a “Professional Society”, or be- 
coming an “Engineering Society”. 

We can, and I believe should, consider a person as qual- 
ified for membership, and welcome him to membership, 
if his interests and activities are in the broad field of in- 
strumentation, whether his training and work is in med- 
ical, aeronautical, psychological, nuclear, or any other 
phase of instrumentation. We should think of him as 
doing instrument engineering work, I believe, if he is per- 
forming or causing to be produced, useful instrumentation 
techniques or equipments in whatever field of application. 

Instrument engineering is an activity then, written with 
a small “e” rather than a large “E”. And any individual 
can engage in this activity on any level of responsibility, 
from apprentice-mechanic to professional. 


3. Prestige for Instrumentation 


I believe it is entirely consistent with the original and 
continuing philosophy of our Society to work toward great- 
er prestige for the field of instrumentation and the 
Society’s members through: 

a. Closer identification and greater acceptance by 
established scientific and engineering societies. 

b. Promotion of the concept of instrument engineer- 
ing as a profession unto itself, practiced in several 
areas of application by persons of varied backgrounds, 
but all bound together and subject to the scientific prin- 
ciples and engineering techniques inherent to successful 
conception, design, development, manufacture and ap- 
plication of instrumentation techniques and equipments. 


4. Planned Progress 


The Society today is a sprawling geographical and tech- 
nicai complex of people, programs, organizational units, and 
publications. We urgently need a “master plan” which 
will coordinate and integrate the several ambitions, activi- 
ties, people, and resources, into an effective overall move- 
ment toward the basic objectives of the Society. This is 
the objective of the Society. This is the objective of my 
efforts toward getting each individual and organizational 
unit within the Society to set down in writing its ob- 
jectives, and plans for meeting these objectives. Once 
we have the materials in writing from the several groups, 
we can appraise them for possible duplications, gaps, and 
(what is proving especially important) consistency and in- 
consistency with regard to basic objectives and policies of 
the Society. 

The very first step in planning is to establish a firm, 
accepted, set of objectives. Every one of our departments, 
divisions, districts and sections, and their committees, 
should have clear-cut objectives with regard to programing, 
education, publications, records and development, public re- 
lations, etc. The sum total of these objectives should add 
up to a complete implementation of the overall Society ob- 
jective—no more, no less. 

It is sad but true that we do not have a clear-cut state- 
ment or understanding of the objectives of each of our or- 
ganizational units as of this moment. This is our Society’s 
most urgent need. I am looking to each of you to rise up 
and meet this need. 
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Three ISA Recommended Practices of great use to large segments of the instrument industry 
will shortly be mailed to all ISA members. After you peruse your copies and assess their 


contents, ask yourself these questions: Who else in my organization could use this informa- 


tion? What about my acquaintances in other activities? 


Then tell them about ISA’s new 


RP’s, and don’t forget your Chief Engineer, Company Librarian and maintenance personnel. 


Three ISA Recommended 


COLOR CODE 
FOR PANEL TUBING 


R. U. Stanley, chairman of ISA Sub- 
committee on Pneumatic Circuits an- 
nounces that new recommended prac- 
tices RP 7.2 “Color Codes for Panel 
Tubing” will be issued during Feb- 
ruary. 

This important new RP provides a 
uniform color code based on the func- 
tion performed by the tubing on in- 
strument panel boards. Heretofore, 
due to the large number and high 
density of instruments on modern 
panels, (recently aggravated by minia- 
turization), there was plenty of 
chance for confusion by fabricators 
and service-men alike. By providing 
fast, certain visual identification, RP 
7.2 will eliminate lost time and costly 
mistakes. 

The new color code covers such in- 
terconnecting tubing functions as air 
supply, measured variable transmis- 
sion, seal, set-point, alarm, cascade 
control, and measurement readout. 

While RP 7.2 is intended for minia- 
ture instruments, it will serve as well 
for large-case types. The code is 
primarily for use in fabrication of 
new panels, but can be used advan- 
tageously for repiping or color coding 
of existing boards. 


Easy to See Colors 


The colors for coding were selected 
to be easily identified, duplicated and 
procured. Oovered are recommenda- 
tions for both process-plant tubing and 
boilerhouse tubing. Due to the sur- 
prising interest found in the subject, 
the new RP includes suggestions, also, 
for economical coding of non-plastic 
tubings. 

Up until now, no two builders have 
used the same tubing code for the 
same service. It is expected that RP 
7.2 will make it unnecessary for major 
users to adopt irrevocable contradic- 
tory standards. This new RP will be 
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Practices Coming Up 


a great contribution to the pneuma- 


tic instrumentation field. 

One copy of RP 7.2 will soon be sent 
to all ISA members; additional copies 
will be $.25 for members and $.35 for 
non-members. 

RP 7.2 was prepared by ISA’s Sub- 
committee on Pneumatic Circuits 
RP-7; members are: 

R. U. Stanley, Chairman 1957—Stand- 
ard Oil Company of California 

T. J. Campbell—Bechtel Corporation 

A. Carpenter—Fischer & Porter Com- 
pany 

E. C. Cottingham—Shell Development 

Company 
R. L. Forbes—Standard Oil Company 

of California 
G. W. Jacobs—Shell Development Com- 

pany 
J. W. Jones—Jensen Instrument Com- 


pany 

J. T. Kirkland—IMCO Equipment 
Company 

E. E. Larson—G. R. Friederich & 


Company 

A. F. Marks——Bechtel Corporation 

J. J. Power—Swanson Engineering & 
Manufacturing Company 

J. F. Rogers—Samuel Moore & Com- 
pany 

N. S. Waner—Hallikainen 
ments, Inc. 


Instru- 


Pressure Test RP Now in Wide Use 


A former effort of this committee 
was the reissuance of RP-7.1, “Pneu- 
matic Control Circuit Pressure Test,” 
issued in its tentative state August, 
1956. This practice gave to the instru- 
ment industry a test procedure for 
testing pneumatic circuits which was 
simple, fast and reliable. Reports 
from the committee indicate that many 
people throughout the country are now 
using this Recommended Practice. 
Additional alternates having advan- 
tages for specific testing situations 


have been suggested to the committee 
from various users. These suggested 
alternates, although applying for rela- 
tively few applications, will probably 
be included in a later issue of RP-71. 


DYNAMIC TESTING 
OF PROCESS INSTRUMENTS 


New RP 26.1, “General Recommen- 
dations—Dynamic Response Testing of 
Process Control Instrumentation,” 
shortly to be distributed, is the first 
of a series of five RP’s on the testing 
of process measuring and _ control 
equipment for dynamic response. With 


the fast development of feedback 
theory, such testing has assumed great 
importance. 

This new RP will mean a lot to 


both makers and users of all types of 
process instruments. It will give de 
signers a recognized yard-stick by 
which to evaluate and compare their 
new developments. Application, ad- 
vertising and sales people will have an 
index for describing the merits of their 
various classes of equipment. Users 
will employ its data for specifying 
controller performance in universally 
meaningful terms. 


First of a Series 


RP 26.1 establishes a basis for 
recommendations applicable to all 
dynamic response tests, and all future 
work of this committee. The suc 
ceeding RP’s will cover specific types 
of equipment such as devices with 
pneumatic outputs or electrical out 
puts, automatic valves, and display and 
recording equipment. Plans for the 
future include hydraulic systems and 
aeronautical instrumentation. 

RP 26.1 deals specifically with the 
use of data, component interaction, 
non-linearity, and source of power for 
testing. It sets up recommendations 
for input signals, loading, test equi 
ment and procedures, signal genera 
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100, transducers, etc., and lists per- 

ance specs for test equipments. 
Discussion and recommendations cov- 
er, also, test procedures and data pre- 
entation. It closes with a very wel- 
me and necessary glossary which 
cleans out the fog in this subject by 
dearly pinning down terms. 

This splendid RP will maximize use- 
ful data per test dollar and permit the 
industry to test and report instrument 
performance in accepted and compa- 
rable units. 

After its initial distribution to all 
IgA members, copies of RP 26.1 will be 
available at $.50 (members) and $.75 
(non-members ) . 

The ISA Committee on Dynamic Re- 
sponse Testing which prepared RP 26.1 
is comprised of: 
rp. H. Winterkamp, Chairman—E. I. 

duPont Company 
Dr. A. R. Aikman—Schlumberger Well 

Drilling Company 
¢. H. Bouman—Minneapolis-Honeywell 

Regulator Company 
Andrew Bremer — Shell 

Company 
Pp. 8. Buckley—-E. I. duPont Company 
Robert I. Edelman—Taylor Instru- 

ment Companies 
G. R. Jamieson—Carbide 

Chemical Company 





Development 


& Carbon 


R. C. Leever—-General Electric Com- 
pany 

T. H. Lotze—Fischer & Porter Com- 
pany 

J. W. Robbins—Mason-Neilan Div. of 


Worthington Corporation 

Prof. P. E. Smith—Massachusetts In- 
stitute of Technology 

W. E. Vannah—McGraw-Hill Publish- 
ing Company 


INSTRUMENTS 
FOR RADIATION SERVICE 


Another outstanding recommended 
practice which will be sent out soon 
is “Materials for Instruments in 
Radiation Service, ISA RP-25. With 
nuclear processes, experimental reac- 
tors and atomic power plans springing 
up in all parts of the country, and 
throughout the world, the whole sub- 
ject of instrumentation for this great 
hew technology is of present and con- 
tinuing high interest. 


Damage by Radiation 
Before the advent of nuclear process- 
es, instrument material specifications 


concerned physical, electrical and 
chemical properties. But now resis- 
tance to radiation has become im- 


portant for nuclear process instrumen- 
tation. High-energy radiation dramat- 
ically changes the properties of most 
materials — usually harmfully. So, 
much of U. S. industry has had to 
learn about the effects of radiation on 
materials in order to produce satis- 
factory equipment for nuclear appli- 
cations. The instrument industry is 
no exception. 

RP-25, over 20 pages in length, will 
guide manufacturers and designers in 
selecting and applying instrument ma- 
terials for use under intense radiation. 
RP-25 committee warns its recommen- 
rations are not infallible answers to 
the many, varied questions involved in 
specific uses. But it hopes it has 
provided valuable ground rules for 
both instrument maker and user who 
don’t usually engage in atomic radia- 
tion measurement. 


Scope of RP-25 


This new RP presents guides for 
selecting such instrument materials 
as: insulation — mineral-filled furan 


phenolies, styrenes, 
polyethylenes, 


polyesters and 
aniline-formaldehydes, 
melamines, vinylidene chlorides and 
casein — listing radiation resistance 
and breakdown dosages for most. It 
discusses the causes of insulation 
breakdown. dielectric properties 
change, color change, crazing and 
cracking. Radiation stability of as- 
bestos, paper and mica products is 
also presented. 


Radiation and Metals 


The three main effects of radiation 
on metals — heat generation, atomic 
transmutations and atomic displace- 
ments are discussed, together with data 
on hardness; tensile, impact and 
fatigue strength; density, magnetic 
susceptibility and electrical resistance. 

Especially valuable are discussions 
and data on selection and performance 
of special instrument components 
under intense radiation — motors, ca- 
pacitors, switches, thermocouples, 
vacuum tubes, and lubricants. The 
RP-25 concludes with properties and 
selection of materials for shielding 
against radiation, an appendix defining 
its terminology and an extended bibli- 
ography. 





E. S. Day 


Chairman RP-25 


R. V. Stanley 
Chairman RP-7 


RP-25 Committee on Materials 
Radiation Service 


The 
for Instruments in 
consists of: 

Day, Jr., Chairman—General 

Electric Company 
W. A. Richards, Alternate Chairman 

General Electric Company 
A. R. Brooks—E. 1. duPont Company 
J. E. Kaveckis—General Electric Com- 


Kk. See 


pany 

R. S. Hammond — General Electric 
Company 

G. R. Wilde General Electric Com- 
pany 

Cc. O. Clemetson General Electric 
Company 

R. L. Grenda—General Electric Com- 
pany 

B. E. Woodward — General Electric 
Company 

E. E. Forslind—Goodyear Atomic Cor- 
poration 

J. DeLorenzo — Oak Ridge National 
Laboratory 

W. R. Langdon—General Engineering 
Laboratory 

E. L. Mincher — General Engineering 
Laboratory 


In addition to the assistance of his 
committee, Chairman Day acknowl- 
edges special contributions by W. A. 
Richards, alternate chairman, and R. 
L. Grenda. Although not a commit- 
teeman, G. W. Morrow served as al- 
ternate chairman at the Cleveland 
meeting. Special acknowledgement 
goes to the Atomic Industry Forum 
who served as a review board. 

How to Get RP’s 

All ISA RP’s can be obtained by 
order to ISA, 313 6th Ave., Pittsburgh 
22, Pa. 


1957 CONFERENCE PROCEEDINGS NOW AVAILABLE 


(Please detach and mail to ISA, 313 Sixth Avenue, Pittsburgh 22, Penna.) 
(Please make check payable to INSTRUMENT SOCIETY OF AMERICA) 


ings. 


1957 ANNUAL CONFERENCE—INSTRUMENTATION for SYSTEMS CONTROL 


1957 Rubber & Plastics Industry Instrumentation Symposium... 
1957 International Gas Chromatography Symposium. 

EN De sE wt ele d, Salve olla rein ckcwh Meiabe be ce eae Pisae vekasveiecs 
a FEE eae ae ee a a MeN Bees Py ce ,, RE eS 
te Cat a ee os I ok cis istic cescelbeieieetends 
Enclosed find Check.................-. Money Order................05 Silt Asst eee 

Amount of remittance or Company Purchase Order $.......... 60000eeeees 
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Enclosed is my check for the following Proceed- 


ISA Non Quantity Total 
Member Member Desired Price 
= $5.00 $8.00 
$3.00 5.00 
$8.00 $12.00 
mee ae ZONE STATE 
..Company Purchase or No 
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by George A. Hall, Jr., Assistant Editor 


The Third in a series of articles describing activities in ISA 
Headquarters. This story tells about editorial operations of the 
ISA Journal. 


It takes a lot of articles to fill a Journal. For instance, 
your ISA Journal consumed 87 full-length features last 
year, plus hundreds of shorter pieces. We are often asked: 
Where do you get all your articles? How do you “develop” 
a story? What does “editing” mean? 


How We Get Articles 

It’s the editor’s part in publishing to generate stories. 
The ISAJ gets its material mainly from three sources: 
1. Unsolicited: our growing reputation and circulation is 
bringing unsolicited an ever larger number of excellent in- 
strumentation articles; 2. Articles we “discover” or suggest: 
your ISAJ editors are always on the prowl through visits 
to maker’s and user’s plants, contacts at conferences, and 
scouting of exhibits; 3. Proceedings of ISA and other tech- 
nical societies: we try to skim the pure cream—scanning 
the programs of technical meetings—to select for you only 
the very latest on new products, new applications, and basic 
instrument research—material you'd probably never see 
otherwise. 





Reviewing and Selecting 

Now, after he gets the articles, it’s the editor’s job to 
review and select those suitable and worthy of publication. 
Often we can tell in a hurry that a story is either a dandy 
or hopeless. But, try as we do, your editors can’t possibly 
be expert in all modern instrumentation; we must rely on 
selected authorities to help us evaluate, select and improve 
our articles. And what better list of experts is there than 
our own ISA Committeemen? So, when you read an ISAJ 
story, you can know that it has been chosen and checked by 
the top talent in that particular field. 


A Balanced Diet 
In each month’s issue, we try to apportion the ISAJ 


content to give a “balanced diet” for all ISA members, 
based on the percentage of members in each instrument 
field, and the proportion at each educational and experience 
level. So not every article can be right down your alley. 
But, during the year, we rotate topics so as to have some- 
thing for every interest group. 


Three-Ring Show 

For any given issue, my job begins many months before 
with long-range planning for its key features. By two 
months before mailing, we have firmed up the contents of 
an issue. At the same time, we are editing the next month’s 
issue and “closing-up” the magazine to be mailed this 
month. Thus, we run a three-ring show—a bit confusing 
to watch, but systematic nonetheless. 

Most people are worried by deadlines, but I’m used to 
the rush by now, having been in publishing work a long 
time. I put out my first “newspaper” in fourth grade. 
I got serious about technical writing in 1943 when produc- 
ing complex Navy and Air Force instruction books for 
wartime products of the Bristol Company, Waterbury, Con- 
necticut. Then, from 1946 to ’48, I headed up their In- 
struction Manual Department, and from 1948 to ’51 was 
technical editor for Bristol’s Application Engineering De- 
partment. 

A CASE HISTORY 

To put all this into focus, let’s recount the birth, feeding 

and care of an actual story in this very issue, typical of 
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> Care and Feeding 
of a Technical Story 





your ISAJ editor’s daily work—*“Panel Design by Pin-Up” 
page 48. 


The Idea is Born 

During last September’s ISA Annual Show at Cleveland 
while sniffing around for news, I chanced in at the Ig, 
Employment Booth, manned by Jim Waldron. Jim mep. 
tioned an interesting new panelboard design technique that 
he had worked up. It sounded like mighty good informa. 
tion for ISAJ readers. 
should be presented. Seeing that the whole idea is based op 
a visual method, we decided the story should depend a3 
much on pictures as on text. 


The Story is Developed 

Jim was as good as his word, and I soon received five 
typed pages of good crisp text, with nine assorted photos, 
This is typical of the raw material with which editor 
work. With this basic information we figure out what its 
big idea is and then, working with the author, build the 
story in that direction. Anything that doesn’t add to the 
slant you’ve picked goes out: every line, heading, illustra 
tion and caption must contribute to the big idea or bh 
scrapped. 
Feedback 


After careful study 





So Jim and I discussed how jt | 


of the author’s rough text, we | 


usually write him a lengthy letter asking for more data , 


suggesting new or reworked illustrations, cuts or rewrites 
of text, etc. In Jim’s story, I asked only for better quality 
photos and the names of the men in them, to add human 
interest to the captions. 


Titles and Lead Ins 


It’s usually the editor’s job to pick a title; it should b | 


short, self-explanatory and suggest action. With Jim's 
story, this was easy: the words “pin-up” were the key. 

It’s the “lead-in” paragraph’s job to get the reader to 
read on (we hope) into the text itself. So we clearly state 
the “big idea” of the whole story there. For Waldron'’s 
article the special angle is “see what your panel will look 
like—befoere you build it.” 


Editing 


Jim’s story was scaled as to length (stories must fit a | 


neatly as a carefully-machined part), and lightly edited 
Editing includes smoothing of words and phrases, cutting 
long sentences down to size, checking paragraph structure, 
writing heads and subheads. And, of course, careful reat 
ing for spelling, grammar and punctuation. 


The Chores 

Some parts of editing are less glamorous. Everything 
published in the ISAJ must be retyped in precisely specified 
form, so that its length can be accurately measured—# 
many characters per line, so many lines per page. Thenit 
is meticulously proofread and sent to the printer. The 
printer’s galley proofs are rushed out to authors for theif 
final check. On return, the whole file goes to Bob Scott- 
ISAJ Production Manager—whose job it is to lay it out 
and get it published. And there ends the editor’s job. 

But above all else, it’s an editor’s job to get and sta 
“hep” to his field; to know and anticipate where it's goilé 
and why and when. Only then can he have the perspectiv 
to present you readers with exactly the stories you want # 
just that time when your need and interest in such inform 
tion is at its height. 


ISA Journal 














ISA JOURNAL 
Production 





_..or please advance 





'in-Up,” 


those deadlines! 









by Robert R. Scott, Art & Production* 


veland, 

he ISA The Fourth in a series of articles describing activities in ISA 
a men. Headquarters. This story takes you behind the scenes of pro- 
ne that cessing ISA Journal editorial and advertising for printing. Previ- 
forma. us articles appear on page 589 in the December 1957 issue, page 


= it 15 in the January 1958 issue, and on the opposite page in this 
on 


nd issue. 
introduction 

. fv If you were to walk into the production department, my 
re ' desk top, I’m sure, would impress you most—a clutter (at 
oy first glance) of the tools of my job: gluepots, pens, inks, 
ld b many different color pencils, paper clips, type specimen 
to the books, printing ink sample swatches, engraver’s wheel, 
ust rules and line gauges .. . and blank layout sheets. (There 

” isalso a note from the publisher telling me how many pages 


or be _ the next issue of the ISA Journal will contain.) 


You would also see advertising contracts and insertion 
| orders and proofs of advertising plates. 

t, we And, oh, yes, a batch of typewritten manuscripts, a fistful 
data of drawings and photographs plus memos from the editors. 
In all probability you would also find me in consulta- 
uality tion with editors, an artist, a draftsman, an engraver, and 
uman. | aprinter. (Not all together—one or two at a time, please.) 
These are the tangible ingredients and people that I work 

with to produce each issue of the ISA Journal. Along with 
ld be | these is a schedule with rigid deadlines — the toughest 
Jim's | boss in the publishing game. This 30-day schedule is 
' broken-down into 18 major operating deadlines to cover 
every step in the completion of an issue. Making a realistic 
state and practical schedule is the key to successful production. 
| Ithelps to organize the many details inherent in publishing. 


ron's 
look 
Editorial Page Make-up 
After the editor turns an editorial article over to produc- 
» tion, it is my job to translate the headline, copy, drawings, 
ai photos, captions, and any other elements of the article into 


& unified presentation. 
iting With these editorial ingredients I must create each edi- 
ture, | torial page with sufficient impact of appearance to make 
you, the scanner, want to read. And, once your reading 
| interest is generated, the overall organization of type, 
drawings, and photos in the article must be arrayed for 
hing | ¥OUr easy readability. 
ified This I hope to accomplish by: 1) selecting easily readable 
—# | ‘Ype faces and sizes; 2) deciding what size and treatment 
n it is best for photos; 3) deciding the proper display for charts, 
The §&taphs and drawings; 4) deciding the use of color, or black 
heir %™ white, or white on black treatment for drawings; 5) 
tt- | ‘€eciding if any or all of these ingredients require con- 
out  ‘Sultation with the editors, or draftsmen, or artists; 6) keep- 
ing in mind the objective—optimum of pleasing appearance 
ty | “Minimum cost. 


a 
tive 
. . . . . 
t at Am well into my !2th year in the publishing field. In these 12 years | 
have enjoyed being an Assistant Editor, Circulation Manager, and Sales 
ma Representative tor national trade magazines. Finally settled in Art and 


Production for its creative outlet, and to bring to full cycle my publish 
ing business experience. 
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Judgment, evaluation, and decisions of these kinds are 
made each day on every article; on every page in each 
article; and on each element on each page. (Pages 5, 35, 
40, 46, 52, and 62 in this issue are typical examples of edi- 
torial layout showing how type, photos, drawings, etc., 
singly or combined, are blended into a unified page presen- 
tation.) 


Advertising Pages and Procedures 


Approximately one-half of the ISA Journal total pages 
each month constitutes advertising. Before these advertise- 
ments are published, contracts and insertion orders must 
be carefully checked, recorded, and acknowledged. 

These orders specify what size the advertisement print- 
ing plate or plates will be; what color if any in addition to 
black is to be used; what changes if any to make in the 
plates; and where the plates will come from. 

Getting the plates to the printer to make requested 
changes and to furnish proofs for our checking and for ad- 
vertising agencies’ OK before printing combines to bring 
deadlines into sharp focus. In the beginning formal follow- 
up letters bring in a few plates; later telegrams help the 
cause somewhat; and ultimately numerous, pleading phone 
calls will bring in the remainder on the last deadline. 


Complete Book Make-up and Format 


At the same time editorial articles are being designed and 
made up into dummy pages and advertising plates are being 
“rounded-up,” the over-all issue is being planned for 
progressive printing in sections. Putting each section (there 
are ten sections in this issue) together economically re- 
quires a knowledge of printing and binding machinery. 

It is possible to print as many as 32-pages at the same 
time in black and white, or in black and white and color. 
The production man, therefore, must make up the maga- 
zine, as much of it as possible, to print 32-pages simul- 
taneously because the economies of printing and binding 
are such that the more pages that he can print at one time, 
the lower production costs become. Valuable production 
time is also gained—and this, to a production man, is just 
as tangible as this ISA Journal you hold in your hands. 


Conclusion 


The coordination of all elements and the systematic or- 
ganization of details keeps the issue currently being worked 
on under control. A rigid all-inclusive record of opera- 
tions is imperative because the issue coming up is also under 
construction as the present issue is being completed. 

The production manager wants and works toward the 
most attractive magazine possible at minimum cost. This 
he accomplishes by careful overall and section planning, 
astute page positioning and use of color, knowing the ad- 
vantages and limitations of printing equipment, keeping 
up with the advances in the printing and engraving indus- 
tries, choosing a good printer, engraver, artist, etc. 

My foremost objective in producing the ISA Journal is 
to make every page, from cover to cover, interesting to you 
and easy to read. 

Good reading. 
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MEETING PREVIEWS 








Control Systems Engineering 
New Jersey Symposium Topic 


New Jersey Section’s Tenth Annual 
Symposium is set to roll on April 1 
at the Hotel Essex in Newark, New 
Jersey, with an outstanding program 
centering around the major topic— 
“Control Systems Engineering.” Har- 
ry Karp, symposium chairman, and his 
able committees have lined up a top- 
flight program of speakers and enter- 
tainment. 


PROGRAM 


8:30 Registration 

9:30 Welcome by W. H. Shellenberger, 
President, New Jersey Section 

9:45 The Concept of Systems Engineer- 
ing. Nathaniel Nichols, Moderator. 

10:00 Bruce E. Powell, California Re- 
search Corp., The Control Loop. 
The basic tools of systems engi- 
neering, knowledge of the process 
specifications, and how to develop 
into block diagrams. Considera- 
tions of process dynamics. 

11:00 Dr. Geraldine Coon, Taylor Instru- 
ment Cos., Analyzing the Control 
Loop. The theoretical mathema- 
tician’s contribution to determina- 
tion of the stability of the control 
loop by means of transient and 
frequency-response techniques. 

2:00 Lunch 

2:00 David W. St. Clair, E. I. duPont 
deNemours Co., Testing the Proc- 
ess in the Field. An outline of 
steps to be taken in preparation 
for field testing, some technical and 
non-technical problems in measure- 
ment, and the considerations that 
suggest step upsets rather than 
frequency upsets to controllers. 


3:00 Roger Franks, E. I. duPont de 
Nemours Co., Simulating the Proc- 
ess and Controller with an Analog 
Computer. The flexibility of com- 
puters permits quick comparisons 
of alternate systems while still in 
the design stage. The simplifica- 
tion of mathematics inherent in 
computers permits a quick grasp by 
the wide variety of talent required 
to design a large installation. 

4:00 Charles D. Close, CDC Control 
Services, Case History. A review 
of the fact that processes are dy- 
namic and that transient phenom- 
ena must be taken into considera- 
tion in the design of the system. 
Examples will be given of the value 
of systems engineering concepts 
properly applied. 

5:00 Social Hour 

6:00 Dinner, introduction of visiting Na- 
tional Officers and talk by ISA 
President, Robert Jeffries. 

8:00 Panel Discussion. Moderator Pro- 
fessor Ernest Johnson, Princeton 
University. Panel Members: Dr. 
Cc. M. Vanderwaart, American Cy- 
anamid Co.; Dr. Morris Yachter, 
N. W. Kellogg Co.; Ward O’Connor, 
The Lummus Co.; Leonard Hollan- 
der, Esso Research & Engineering 
Co.; John Bernard, Dow Chemical. 
Subject: Implementing Control Sys- 
tems Engineering. 


A day at the important New Jersey 
Symposium is a day well spent. Ad- 
vance registration, including proceed- 
ings, is $4.50. The dinner is $5.50. 
For further information contact Mr. 
Norman Dayton, c/o Norman Brager 
Co., 1060 Broad Street, Newark, N.J. 





Conference Cites New Principles 
in Instrumental Methods of Analysis 


The Analysis Instrumentation Di- 
vision of the Instrument Society of 
Ameriea holds its Annual Symposi- 
um on May 12, 13 and 14 at the plush 
Shamrock Hilton Hotel in Houston, 
Texas. Instrument engineers will find 
the program and scheduled events 
good reason to attend this prime in- 
strument meeting. 


Program Highlights 


The subject of the three-day meeting 
will be “New Principles of Instru- 
mental Methods of Analysis.” Includ- 
ed in the program will be exceptional- 
ly fine symposia on gas chromato- 
graphy, optical methods of analysis, 
mass spectrometry, chemical methods 
of analysis and process strain an- 
alyzers. 


The first day’s program will con- 
sist of papers of general interest in 
the field. On the remaining two days, 
there will be concurrent sessions on 
specific topics with briefer and more 
specialized papers. Papers are cur- 
rently being solicited by R. D. Eanes, 
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program chairman, c/o Leeds and Nor- 
thrup Co., Philadelphia 44, Pa. 


Children No Problem 


Those who would like to attend but 
are worried about the baby sitter at 
home can forget this problem. Par- 
ents can bring children under 14 to 
the Shamrock Hilton without addi- 
tional charge for room and may order 
food for them from specially priced 
menus. The hotel also provides a chil- 
dren’s playground and an attended 
low-water-level section of its outdoor 
pool. Accredited baby sitters are 
available, as are nearby places to en- 
tertain children. 

Advance registration for the con- 
ference (fee $20.00) can be made 
through H. S. Kindler, ISA Director 
of Technical Programs, 313 Sixth Ave- 
nue, Pittsburgh 22, Pa. Advance hotel 
reservations can be made through ISA 
reservation manager, Shamrock Hil- 
ton Hotel, Houston 1, Texas. This is 
one ISA meeting every instrument 
engineer worth his salt will want to 
attend. 





Southeastern 
Region Slates 
Ga. Conference 


The Fourth Annual Southeastern | 
Regional Conference and Exhibit wij 
be held this year at the De Soto Ho 
tel, Savannah, Georgia, March 26, 7 
and 28. Expectations for a recor 
turnout are again running high among 
the regional ISA planners. 

Fast becoming the prime instrumey » 
activity in the Southeast, this jp. 
portant meeting will feature exhibits 
of the latest developments in chemica 
and paper mill instrumentation, high. 
level technical papers delivered by 
qualified speakers, and maintenang 
clinics. On the lighter side, the pro 
gram committee has planned plant 
tours and entertainment both to e. 
lighten and amuse. 


As in the past, the purpose of the 
meeting is to provide an instrument 
show and technical sessions dealing 
primarily with the industry located jp 
the Southeast. Instrument engineers 
living in the Southeast, unable to at | 
tend the mammoth Annual ISA Meet. 
ing held in Cleveland last year, will 
have an opportunity to attend an in 
strument show of gratifying scope 
closer to home. Exhibitors will repre | 
sent the nation’s leading instrument 
manufacturers. ' 

The conference will be primarily for | 
those who are associated with the pa ; 
per and chemical industries in the 
Southeast. But, instrument engineer 
from across the country will find a 
great deal in the planned program to 
spark their interests. 

Among the papers to be presented | 
are: 

“Instrumentation and Design a | 
Plant McMeekin,” By G. Dibble, South 
Carolina Electric and Gas Co. 

“Instrumentation in a Bleach 
Plant,” by F. Cook and G. Seymour, 
Brunswick Pulp & Paper Co. 

“Progress of Instrumentation in the 
Paper Industry,” by E. A. Andrews, | 
Container Corp. of America. | 

“Precise Measurement of Process 
Temperature Differences,” by B. @ | 
Kitchen, duPont Savannah River | 
Plant. 

For the ladies, an excellent progral 
of city tours, teas and luncheons até 
on the agenda. 

All committees are being coordinat 
ed by J. R. Upson, Union Bag-Cam) 
Paper Co. General Chairman is A. & 
Morris, Union Bag-Camp Paper Co. B | 
R. Newton, Union Bag-Camp Paper 0. | 
is exhibit manager. I. A. Phillips, | 
Southern Nitrogen Co., is progral ; 
chairman. Mrs. R. Fitkin, whose hut 
band is with American Cyanamid, 
in charge of the ladies program. 

For further information contact Mt. 
William Powers, 2011 Atlantic Ave 
Savannah, Ga. 
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Pittsburgh Analytical Chemistry-Spectroscopy Conference 
Features Exposition of Latest Analytical Instruments 


Blectroanalytical techniques, ion ex- 
change, X-ray spectroscopy and gas 
chromatography occupy prominent 
places among the 152 papers to be pre- 
gented at the Ninth Pittsburgh Con- 
ference on Analytical Chemistry and 
Applied Spectroscopy at the Penn- 
gheraton Hotel, March 3-7. This im- 
portant meeting is sponsored jointly 
py the Society for Analytical Chemists 
of Pittsburgh and the Spectroscopy 
Society of Pittsburgh. 

The “Exposition of Modern Analy- 
tical Equipment,” held in conjunction 
with the conference, has been further 
expanded and will again feature the 
newest and best in instruments and 
equipment for the analyst. Most of 
the instruments will be in operation, 
and in some instances, demonstration 
analysis of customers’ samples will be 
made during the Exposition. 
Interesting new instruments which 
will be on display include vacuum 
spectrographs for the determination of 
carbon, sulfur and phosphorus in steel, 
recording analytical balances and tran- 
sistor test equipment. 

Dr. Robert F. Mehl, Dean of Grad- 
uate Studies at Carnegie Institute of 
Technology and the 1956 Pittsburgh 
Conference Award recipient, will ad- 
dress the conference dinner on Wed- 
nesday, March 5. The title of Dr. 
Mehl’s talk will be “Science, Scientists 
and Values.” 


Tours of United States Steel Applied 
Research Laboratories and Homestead 
Works, Westinghouse Research Labo- 
ratories and Mellon Institute of In- 
dustrial Research have been planned. 

In addition to the regular program 
and the tours, an employment bureau 
will operate throughout the confer- 
ence. 

Among the papers of especial in- 
terest to our readers are: 

‘ “An Automatic Colorimetric Titratra- 
or.” 


“An improved Viscometer for Polymer 
Research.”’ 


““Liquid-Liquid Partition Methods in the 


Study of Radiochemical Purity.” 
“Linear Energy Spectrophotofiuori- 
meter.” 


“Expansion of the Transmittance Scale 
of a Spectrophotometer.”’ 

“Continuous Colorimeter Analyzers for 
On-Stream Control.” 

“Ultraviolet Stream Analyzers.” 

“A Temperature Compensation System 
for the Oxygen Electrode.” 

“The Potentiometric Measurement of 
PC1 — Its Application in the determina- 
tion of Sweat, Urine and Miscellaneous 
Solutions.”’ 

“Performance of a New Simplified Mass 
Spectrometer.” 

‘“‘Near-Infrared Analysis of Mixtures of 
Primary and Secondary Aromatic 
Amines.” 

“Infrared Microsampling in Bio-Medical 
Investigations.”’ 

“Some Applications of Micro-Infrared 
Techniques in an Industrial Laboratory.” 

“Steel Quality Control by Using the 
A.R.1. Quantometer.”’ 





Dr. Robert F. Meh! 


Carnegie Tech 


“Design and Performance of An Auto- 
matic, Double-Beam, Prism Grating In- 
frared Spectrophotometer.”’ 


“Analytical Applications of a Triple 
Stage Gas Chromatography Instrument.” 
“Automation in Spectrometric Record- 
ing and Computation.” 
“Simplification in 
Measuring Systems.”’ 
“Time of Flight Mass Spectrometry and 

Gas Chromatography.” 


Spectrochemical 


For further information write 
James F. Miller, General Chairman, 
Box 1353 Pittsburgh 30, Pa. 


Top Engineers in Measurement and Control 
to Take Rostrum at ASME-IRD Optimizing Conference 


The University of Delaware and the 
Wilmington Section of ASME will play 
host to the 3-day, Fourth Annual 
ASME-IRD Conference on Optimizing, 
April 2 to 4 at the University of 
Delaware. Optimizing is the design 
and application of systems that auto- 
matically maximize yield, efficiency 


and performance or minimize incre- 
mental cost. 

Instrument Society of America, 
IRE’s Professional Group on Auto- 


matic Control, and the Process Control 
Committee of AIChE have all accept- 
ed ASME’s invitation to participate. 
Top engineers in measurement and 
control are expected to attend from all 
over this country and from other coun- 
tries as well. Many of the nation’s 
experts will take the rostrum. 


Technical Sessions 


Plans call for five technical sessions, 
organized to cover all phases of 
optimizing: 
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Session I Introduction to Principles 
and Design Techniques 
A. What optima are — how the design 
and application engineer discover them. 
B. Analytical Techniques cases in 
which the engineer can use them. 
Cc. Situations in which he cannot use 
analytical techniques how he can 
then program a computing controller 
to seek an optimum. 
Session II — Problems and Applications 
in Manufacturing and Metalworking 
Session III — Problems and Applications 
in Processing Industries and Utilities 
Session IV Problem and Applications 
in Missiles, Aircraft and Weapons 


Session V Opportunities, Challenges 
and Future Approaches 
The technical committee has _ re- 


ceived enough high-quality papers to 
assure a solid technical success. 


Expenses 

Expenses for the 3-day meeting are 
extremely low. Rooms and meals for 
the conference will be $16.00 per per- 
son. Banquet and transportation fees 
will be $6.00. Transportation and oth- 
er fees for the plant inspection tours 
are $1.50. The ladies tours will be 
$1.25. IRD conference sessions will 


be $5.00 for ASME members and $7.00 
for non-members. 


Plant Tours 


Thursday, April 3, plant tours will 
be made of Tidewater Oil Refinery, 
Delaware Power & Light—Edge Moor 
Station, duPont Co., and Chrysler 
Motors Co. 

The ladies will be kept Lusy and en- 
tertained by tours of the Delaware 
State-Bacon Health Center and lovely 
Winterthur. 


Advance Registration 


The University requires advance re- 
gistration at least 2 weeks in advance 
of the meeting to assure accommoda- 
tions. Advance registration including 
a prepayment fee ($16.00) should be 


sent to Louis Bertrand, c/o duPont 
Engineering Dept., Wilmington 98, 
Delaware. Checks should be made 


payable to ASME Wilmington Section. 
This is a program well worth attend- 
ing. 
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SECTION NEWS 








(ISA), Dr. A. B. Kinzel 
Corp.), 
(ASM). 





Responsible for the highly successful 
meeting of the Technical Societies Joint Council of 
Oak Ridge are, beaming with success: (left to right) 
D. W. Hackett (AWS), J. Burch (SNT), C. S. Lisser 
(speaker, 
R. H. Nimmo (AICHE) and W. S. Dritt 
More than 375 members of the various so- 
cieties and their guests were on hand to hear Dr. 
Kinzel speak and to give an overwhelming vote of 
confidence to the new organization. 


first public 


Union Carbide 





Oak Ridge, Tennessee, has just ac- 
quired a new organization. Called the 
Technical Societies Joint Council of 
Oak Ridge, or TSJC for short, it com- 
prises the local sections of thirteen 


national technical societies. These 
are the ACS, AIChE, AIEE, ASM, 
ASCE, ASME, ASTE, AWS, ISA, 
NACE, RESA, SNT and SLA. The 


story of the formation of the Council 
is told here, because it reflects a great 
deal of credit on the live-wire Oak 
Ridge Section of the ISA. 


In on the Ground Floor 

In May, 1953, a movement was 
started with the aim of combining the 
various societies in an overall organi- 
zation and providing them with a per- 
manent meeting place and home. ISA 
members Bill Fort, Tom Gayle, George 
Ritscher, Andy Fowler and Warren 
Brand played a prominent part in this 
venture which, unfortunately, was not 
successful. 


Second Try 

Unaware of this earlier failure, Sec- 
retary Steve Lisser wrote a letter to 
the editor of the section publication, 
the Oak Ridge Recorder, in July 1956, 
asking that local sections get together 
and obtain a Technical Building in 
Oak Ridge. 

Editor Ray Adams examined the 
idea in an editorial in the following 
issue and suggested a return to the 
more modest aims of the earlier move- 
ment so as to establish the feasibility 
of uniting the various sections. 


Forcing the Issue 

This time, with the appointment of 
Don Toomb as ISA Intersociety Rela- 
tions Subcommittee chairman, the mat- 
ter was not allowed to rest. Don suc- 
ceeded in getting each section to ap- 
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point a delegate to what became the 
TSJC. He was elected chairman at 
the Council's first organized meeting. 
With the able help of other delegates. 
he managed to obtain an offer of 
financial support from UCNC, the 
firm operating Oak Ridge’s facilities 
for the AEC. With this industrial 
sponsorship, the new Council moved 
to obtain an office. 

In July of 1957, Steve Lisser was 
appointed ISA Intersociety Relations 
Committee chairman and provided a 
constitution, by-laws and committee 
structure for the Council’s considera- 
tion. When these were accepted by 
the TSJC, the local society sections 
endorsed them by formally acceding to 
the Council. 

The Council now proceeded to ob- 
tain an office, the services of a part- 
time secretary and office furniture 
with the ISA delegate instrumental in 
all these endeavours. Stationery, a 
typewriter and a mimeograph machine 
were also purchased through the work 
of Council delegates, and a financial 
structure is being set up by a com- 
mittee of representatives from a large, 
a medium-sized and a small member 
section. 


First Public Venture 

The Council’s first public venture, a 
joint meeting addressed by Union 
Carbide Corporation’s Vice President 
of Research has just taken place and 
is considered a success, drawing some 
350 people against such competition as 
a TV spectacular, a dress rehearsal of 
the Civic Music Associations amateur 
orchestra, a High School PTA meeting 


and other events—in a town of less 
than 30,000 inhabitants. 
The Job They Do 

Offcers of the Council for the cur- 


rent term are: President, R. E. Nimmo 


(AIChE); Vice President, D. B. Jap 
ney (AIEE); Secretary, W. S. Dritt 
(ASM) and Treasurer, F. Knox 
(NACE). The aims of the TSJC, a 
stated in the constitution, are: 


1. The general aim of the TSJC is the 
combining of efforts of the member 
societies for 
and the improvement of the tech 
nical environment in Oak Ridge. 


. Only these specific objectives are 
sought by the TSJC: 
a) The provision of School Voc 
tional Guidance aid. 

The cooperation of the Council 

with industry in obtaining 

speakers and arranging for plant 
tours. 

c) The assistance in coordination 

of programs for the individual 

societies and of joint programs 
for two or more societies. 

The provision of an office, office 

equipment, secretarial services 

and lecture equipment such 
projector, screens, etc., for the 
use of member societies. 

e) The provision of meeting space, 
including facilities for large at 
diences, committee meeting 

and refreshment provit 


to 


b 


_— 


d 


— 


space 
ions. 
f) The arrangement of financing 
required for the above services. 


Credit to ISA 


It is no exaggeration to say thal 
without the wholehearted support @ 
the ISA section, its Executive Counel 
and its “Recorder,” the TSJC would 
not have come into existence. Ant 
conversely, the Oak Ridge section has 
gained in stature by proving its wortl 
in community leadership. 
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“New Adirondack Section Focuses 
on Pulp and Paper Instrumentation 


Our new Adirondack Section, just 
formed in upper New York, will focus 
its full attention on instrumentation 
for the pulp and paper industry. As 
4l Hatcher, a wheelhorse in the new 
gection’s formation, told ISAJ, “The 
fact that the paper industry, third 
largest in the United States, is fast 
becoming more and more instrumen- 
tized makes it a good potential for ISA 
sections, especially in areas where 
there is a large group of paper mills.” 


The Potential Field 


The paper industry has been slower 
in the development of pneumatic con- 
trollers. But in the first part of 1957, 
they started to be more interested in 
entrol, whether pneumatic, electric or 
otherwise, for controlling the flow of 
paper stock, liquid levels, speed of 
their machines, variable speeds of 
their pumps, moisture of paper, dens- 
ity and pH on white water. Now the 
result is that the paper industry is a 
wonderfully open field for instrumen- 
tation. And the men in the field are 
now seeking all the knowledge avail- 
able to help in further conversion. 


Starting the Ball Rolling 


The Eastern New York Section 
takes most of its members primarily 
from the electronics industry. So, 
naturally, they concentrate on elec- 
tronics developments. The boys in 
the paper industry, many of whom 
were attending Eastern  Section’s 
meetings, felt if they could get a new 
section rolling, pulp and paper instru- 
mentmen and others in the field would 
fallin behind. Here would be an op- 
portunity to expand and develop in- 
dividual interest in the field, perhaps, 
even induce a faster swing to instru- 
mentation in many mills. 

Keeping in mind the great interest 
developing in automation for the pulp 
and paper trade and its associate in- 
dustries, Ed Lawson, Finch, Pruyn & 
Co. (paper mills); Len DuBois, Mari- 
nette Paper Co.; Jack Malcomb, West 
Virginia Pulp & Paper Co.; Don Mor- 
rissey, Trimbey Machine Works, C. 
Tevebaugh, Kamyr Machine Co. and 
Al Hatcher set about organizing the 
section. As they saw it, the section 
“would primarily, have more talks on 
Present and future automation in the 
pulp and paper industry.” These men 
are now serving as temporary officers. 


Industry Offers Support. 


A regular task force swung into ac- 
tion. By calling and talking it over 
with different instrumentmen and 
other leaders in the field, the task 
force found more than just a little 
interest in the idea of having a local 
group dealing with paper controls. 
The industry, fired by the idea, offered 
its full support. 
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The First Meetings 


Begun in mid-1957 as only an idea in 
the heads of a few men, it developed 
with more and more tangible support 
until December, when the time seemed 
ripe and the first meeting was held. 
From all the paper mills within a radi- 
us of 25 miles representatives flocked 
to the meeting. 

The meeting was enthusiastically re- 
ceived by men within the industry it- 
self as well as many representatives 
from manufacturers who supply the in- 
dustry. Thirty-seven members were 
signed that evening. The national 
office was represented by Carl Gram, 
district vice president, who explained 
the functions of ISA and answered 
many questions on what the society is 
doing for its membership. Temporary 
officers were elected. 

As a result of this meeting, com- 
panies which sent only 1 or 2 repre- 
sentatives to the first meeting indi- 
cated they plan to send more to the 
second meeting. Other mills which 
hung back on the fringe are now plan- 
ning to join up, and the new section 
anticipates a membership well over 60 
in the coming months. 


The Nucleus Group 


Says Hatcher of the venture so far, 
“The nucleus group which started this 
thing is very well pleased at the first 
meeting. We've got things lined up 
as a result of the second meeting and 
hope to hold a regular election during 
the March meeting. By that time, we 
will all be better acquainted and by 
having a regular election of officers 
from the floor, we know we will come 
up with individuals from the different 
plants who can really keep this sec- 
tion going. You'll be hearing a lot 
from the Adirondack Section. 

“The steering committee feels that 
as acting officers we have eliminated 
ourselves from taking an office. We 
want all officers to come from the 
actual membership group, elected and 
chosen by the members at large, be- 
cause we think it best for the welfare 
of the section. Naturally, we will 
work in any way the officers see fit.” 


Eastern N.Y. Helps Out 


The Eastern New York Section has 
given its support and advice in form- 
ing the new section. William McKegg, 
National Delegate from Eastern N. Y., 
speaking for his group, assured the 
new section of their willingness to 
help in every way possible. Harmony 
between the two groups is a foregone 
conclusion. 

Here is another example where gen- 
uine individual enthusiasm guided by 
an already thriving section has paid 
off in the formation of a new section. 


SECTION BRIEFS 
a 





February will find the Wichita Sec- 
tion concentrating on flow measure- 


ment. 
x * * 


Movies and slides punctuated the 
points which were made on automatic 
data-loggers for centralized process 
control at the recent Kansas City Sec- 
tion meeting. 
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Analyzers can be profitable. How? 
Last month members of the Houston 
Section got the answer from Dr. B. W. 
Thomas, head of manufacturing re- 
search and control, Texas Butadiene 
& Chemical Corp. 


x * * 


The real Sputnik story was featured 
at the Denver Section’s January meet- 
ing. “Artificial Satellites and Their 
Application to Radio Research” held 
the attention of the Section’s mem- 


bers. 
: @& # 


Supervisory control and telemeter- 
ing control filled out the program 
planned by the St. Louis Section. 
H. J. Reinen of AT & T described the 
SC-2 selective control system which 
has just become available to industry. 
He also covered many applications 
now feasible. 

x * * 


Miniaturization was the big topic 
of discussion at the January Fairfield 
County Section meeting. Wilson Han- 
nah, the speaker for that meeting, 
dealt with one of the most active and 
significant areas of instrument tech- 
nology: shrinking instrument func- 
tions and parts into smaller and 
smaller units for bigger and bigger 


processes. 
x * * 


Alex Kaiser, Tampa Electric Co., 
spoke on the physical layout of his 
company’s Gannon plant. This plant 
is the first steam generation electric 
plant in Florida to use coal as a fuel 
source. Kaiser used slides of flow 
sheets and diagrams to illustrate the 
equipment procedures needed when 
coal is used as a fuel. A tour of the 
plant followed by members of the 
Tampa Bay Section. 


x * * 


Recent developments in graphic in- 
strumentation were reported and de- 
scribed at the January meeting of the 
San Diego Section. Speaker for the 
evening was F. L. Moseley, president 
of the company that bears his name. 
Moseley has been for many years en- 
gaged in applications on the vacuum 
tube to control problems. Recently he 
turned his hand to industrial instru- 
mentation. 
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Mojave Desert Section was treated 
to an interesting and informative 
discussion of instrumentation applica- 
tions of the VR-1000 by Jack Sweeny 
and Harold Challman of Ampex Corp. 


. & F 


Solenoid valves, how they’re made 
and their applications came under 
scrutiny at the January meeting of 
the Northeast Tennessee Section. 
Robert Clay, chief engineer for Skin- 
ner Electric Valve Co. had the floor. 


x * * 


Manning, Maxwell and Moore’s 
Rudy Forsman took up the subject of 
“Electronic Process Control” at the 
January meeting of the Central New 
York Section. 

+ & 2® 


The first 1958 session of the Lehigh 
Valley Section took up cascade con- 
trol. The talk was illustrated by 
slides and covered material from 
basics on process control to three- 
element drum-level control. 
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New officers for the Missouri Sec- 
tion include president, G. L. Randall; 
vice president, J. Morgan; treasurer, 
R. Morley; executive secretary, H. 
Beenken; secretary, J. Overboe and 
national delegate, R. Plumb. 


= mR 


Oglethorpe and Atlanta Sections 
had as the subject of a joint meet- 
ing an exciting talk on television for 
industrial uses. C. W. Kimes, Baker 
Audio Associates, was guest speaker. 


a 


Akron Section hit the airways last 
month with its own T.V. program. 
The show, which featured exhibits and 
discussion of how instruments work 
and what they mean to industry, was 
sponsored jointly by the section and 
station WAKR. 
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Shifting from industrial detection 
to criminal detection, the Chicago 
Section heard Sheriff Joseph Lohman 
discuss “New Frontiers of Law En- 
forcement.” Sheriff Lohman discussed 
instrumentation used in crime work. 


x *k * 


ISA took the spotlight at the recent 
New Jersey Section meeting. Bill 
Kushnick and Phil Sprague were on 
hand to discuss ISA’s future and the 
proposed membership changes to the 
constitution. An open discussion and 
lively questioning followed. 


yn fF 


An unclassified talk on general prob- 
lems involved in obtaining controlled 
fusion reactions highlighted the Jan- 
uary meeting of the Oak Ridge Sec- 
tion. A red hot subject these days, 
fusion reactors require special ap- 
proaches. The meeting centered in 
part on the problems confronting 
those who will have to build fusion 
reactors some day. 
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The fine points in the science of 
compressor control were pointed out 
at the Montreal Section meeting by 
Dick Pond of Taylor Instruments. 


x *k * 


“ISA Time” on the prairie—the 
Odessa Section, that is—found mem- 
bers of the section mulling over some 
interesting exhibits on advanced in- 
strumentation just coming into use. 


x * * 


Youngstown Section is hard at work 
organizing itself. They have issued a 
call for everyone interested in instru- 
mentation to come out for meetings. 


x * * 


“Application and Use of Duration 
Adjusting Type Control” by R. W. 
Gervenack of Leeds and Northrup 
was featured at the January meeting 
of the Seattle Section. 


xk * 


South Bend ISA combined with 
AIEE to hear Captain W. C. Eddy, 
USN (Retired) discuss his recent tour 
of the Near East where he conducted 
an aerial survey project. 


x * * 


Fox River Valley played host to 
Donald Scribnes of Taylor Instru- 
ments who spoke on pneumatic-type 
temperature, pressure and impulse 
recorders and controllers. 


x *k * 


A double decker program was on 
the bill last month for Scioto Valley 
with 2 excellent topics and speakers. 
A. Miller, National Cash Register, 
spoke on NCR 304 data processor. He 
was followed by L. Schneicher also of 
NCR on the new scheme for computer 
memory. 

2 = £ 


“The Logical Functions of IBM 
705” was presented to members of the 
Baltimore Section in January by John 
Dier. Dier is a systems analyst for 
IBM. The Section has been concen- 
trating on the data handling and com- 
puter field. 

=: & @ 


“Data Handling and Data Reduc- 
tion,” subjects of ever popular and 
wide interest, are scheduled for dis- 
cussion at the February meeting of 
the Richland Section. Tom Tracy, 
Brown Instruments, will be the speak- 
er. 

2 ® 


Commercial electric power is now 
being delivered to customers from 
atomic power plants in Southern 
California. The Los Angeles Section 
listened raptly while a speaker from 
Atomics International briefed them on 
the problems, equipment, procedures 
and unusual safety measures asso- 
ciated with such power plants. 











Dan Dinzik 
Crabbe & Stebbins 


1. L. Auerbach 


Auerbach Electronics 


Dan Dinzik (photo), vice president 
of the New Jersey Section, joins 
Crabbe & Stebbins Co. sales staff. Dap 
has several years experience in jp. 
strument engineering work in the New 
York area. 


The National Joint Computer Con. 
mittee of IRE, NBS and AIEE was 
represented at an international meet- 
ing in Paris recently by Isaac L. Auer. 
bach (photo), president of Auerbach 
Electronics Corp. Auerbach, a men- 
ber of the Philadelphia Section, left 
on December 14 as the only American 
delegate to meet with representatives 
of professional societies from at least 
12 foreign countries. The group wil 
organize the first International Con- 
ference on Information Processing 
Systems. 


New York Section’s Carl Kayan has 
been named a Fellow in the American 
Society of Heating and Air-Condition- 
ing Engineers, an honorary award. | 
Professor Kayan is with Columbia | 
University. | 

| 


The Philadelphia Sales Office of | 
Askania Regulator Co. will have 
John Partin as its new district sales | 
manager. Partin, of the Chicago 
Section, was previously with Askania’s 
Service Dept. as service engineer for 
several years. 


This month, Phil Fleming, former 
senior instrument engineer with @ 
Pont, steps up to become assistant 
principal instrument engineer, Design 
Division, Engineering Dept. Phil 
who is ISA Technical Department 
Program Coordinator fills the position 
vacated by E. B. Hall, ISA Chemical 
Petroleum Division. Hall takes over 
duties as administrative engineer fot 
the entire Design Division, Engineer 
ing Dept. Both are with the Wilm 
ington Section. 
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Pete Friday leaves Fischer & Por- 
to become sales engineer for Bilt- 
more Products Co. Pete is with the 


Pitaburgh Section. 


Herb Rissinger, an active member 
of the Pittsburgh Section, has joined 
M. S. Jacobs & Associates as Buffalo 
district manager. Herb had been as- 
sociated with Taylor Instruments 
prior to taking on this new position. 


Coming up the ladder at Consoli- 
dated Electrodynamics are Bob Kitson, 
San Diego Section, and S. R. Wyzen- 
beek, Jr.. Los Angeles Section. Kitson 
was named manager of the Beverly 
Hills office, and Wyzenbeek succeeds 
him as San Diego district manager. 


William C. West, Jr. has _ been 
elected president of West Instrument 
Corp., succeeding his brother Rich- 
ard, who was killed in a recent air- 
plane accident. Bill, active in Chicago 
Section, was one of the founders of 
the firm and was vice president and 
secretary until the current election. 


>new members 


ADIRONDACK: John W. Bahr, William E. 
Barron, Lorrin S. Brice, Jr., Clarence H. 
Caldwell, Edward R. Callahan, Marvin L. 
Carpenter, Deane M. Cooke, Cornelius P. 
Cronin, Kenneth E. Denton, Francis L. 
Donnelly, George T. Doyle, Harry V. Heath, 
Harold L. Kemm, George J. Larush, Ed- 
ward B. Lawson, Jason W. Malcolm, James 
S. Morrison, Donald W. Neubauer, Samuel 
W. Patterson, Marshall J. Pregent, Paul 
W. Sherman, Joseph E. Shiel, Edward C. 
Spaulding, Thomas L. Stanton, Harold L. 
Sutliff, Donald F. White, H. E. Wolsten- 


croft 

AKRON: John E. Ake, Webber I. Collart, 
Frank A. Flannery, Melvin D. Martin, 
Herbert J. Sommer, Joseph W. Warnick 


Law- 


ALBUQUERQUE: Walter S. Jenkins, 
rence W. Platt 


ASHTABULA: Francis B. Labounty 

ATLANTA: C. A. Burnes 

BALTIMORE: William R. Kievit, E. J. 
Schneeberger 

em An: Virgil D. Barnett, Harvey J. 
am 

BOSTON: Edward Joseph Costell, Henry O. 


Ehrisman, John R. Hefler, Robert G. House 
3g PIEDMONT: John H. Morrison, 
k Seely 
CENTRAL. ILLINOIS: Omer D. Ford, Alfred 
K. Nelson, Hillary Perry 
CHICAGO: A. Clark Adamson, Byron J. 
coming. William H. Johnson, John 5S. 
ones, Jr., George P. Mitchell 
CLEVELAND: Anthony A. Fox, Walter E. 
Lennartz, Ralph V. Little, Jr., John F. 
Roth, Donald W. Steel, Donald C. Trask 
CONNECTICUT VALLEY: Charles F. John- 
son, Jr., Douglas H. Mason 
DAYTON: Howard J. Hadley, James D. Larue 
DENVER: Harry P. Boyko, Kenneth E. 
Carlson, C. John Cornils, James M. Jack- 


son 

FAIRFIELD COUNTY: 
John A. Jackson, T. Lauterwasser, 
Peck, Louis Pisha, Jr. 

FOX RIVER VALLEY: John R. Restle 
IDAHO FALLS: A. A. Blackerby, Donald E. 
Jackson, Floyd E. Matheny, P. J. Ritter 

INDIANAPOLIS: Henry F. Coffey 

KANSAS CITY: Fred K. Hyer 

LEHIGH VALLEY: A. J. Aranyosi, Manson 
J. Bradley 

LOS ANGELES: 
Dyer, Harold J. Ehlers, J. 
John L. Fryling, Robert F. Gray, 


Henry F. Ferguson, 
Fred S. 


Michael B. Davis, Donald B. 
Collins Flint, 
Arthur 
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Al Wirth, Pittsburgh Section, is new 
plant superintendent, Arcweld Manu- 
facturing Co. 


Craton Pitner, Baltimore Section’s 
able national delegate, will be leaving 
Baltimore for a new assignment with 
Mutual Chemical Co. 


New sales manager of the Will 
Corp. is Roger F. Hogan. Hogan is 
active in the Rochester Section. 


Herman G. Place, president and 
chairman of General Precision Equip- 
ment Corp. in announcing the promo- 
tion of Dr. Raymond L. Garman to the 
office of vice president in charge of 
engineering and research said, “This 
promotion is in recognition of the 
outstanding results achieved by GPL 
under Dr. Garman’s technical leader- 
ship, particularly in the field of auto- 
matic airborne navigation for both 
military and commercial planes.” Dr. 
Garman, who is a member of the New 
York Section, has been 25 years in the 
field of instrumentation and is the co- 
author of “Experimental Electronics.” 





Fred B. Miller 
W. A. Kates Co. 


Horace G. McDonell 
Perkin-Elmer 


Word has reached this office that 
Horace G. McDonell will take on the 
duties as assistant sales manager for 
Perkin-Elmer’s Instrument Division. 
Prior to joining P-E, McDonell was 
associated with Sperry Gyroscope. 
He is active in the Fairfield County 
Section. 


Fred Miller (photo) of the Cleve- 
land Section has left Republic Flow 
Meters Co. to become sales manager 
of the W. A. Kates Co. While with 
Republic, Fred served as district man- 
ager in Cleveland. 








Claude E. McKinney, Ken- 
neth C. Moulton, Burton D. Noble, John 
H. Pamperin, Conrad A. Pelletier, Neal 
D. Richards, Walter P. Sterczala, Wallace 
Van Dusen, Charles C. Waugh 


P. Hawkins, 


MEMPHIS: John D. Fowler 

MILWAUKEE: Fred H. Carlson, John P. 
Lindem, Avak Tertadian 

MONTREAL: Romeo Beaudin, Sydney T. 
Bramwell, Jean Luc Champoux, Zbigniew 


Czaplinski, Fred M. Kay, Clarence Lynch, 
Norman H. Matthews, Conrad R. Taylor 


NEW JERSEY: Gerald H. Allan, Albert E. 
Guy, Herbert M. Lundien, Kenneth A. 
Mathews, Ward H. Parker, Richard O. 


Paxton, J. William Runge, Christopher S. 
Smith, John F. Wannie 

NEW YORK: Herbert J. Bartelston, Michael 
E. Bash, L. R. Christensen, Frank J. 
Crowley, Joseph Eng, Andrew J. Fagereng, 
William F. Georgi, Harold D. Goldberg, 
Milton I. Goldberg, Malcolm R. Harris, 
Arthur F. Ingles, Irene E. Loewenfeld, 
Lewis C. Rich, Jacob H. Sperman, William 
Urban, Henry Zeiger 

NIAGARA FRONTIER: 
Robert R. Radmore 

NORTHERN CALIFORNIA: James B. Bul- 
lock, Earl V. Davidson, Robert L. Forbes, 
Otis B. Renalds 

NORTH TEXAS: R. G. Bryden, Richard C. 
Lovelace, Raymond S. McCasland, William 
E. Pettigrew, J. Carter Roberts, Dale 
Samuelson 

OMAHA: Don D. Estill, 
Richard R. Roseberry 

PANHANDLE: MT. L. Hillburn 

PADUCAH: John R. Benton, Robert N. Camp- 
bell, Joseph F. Conroy, Jr., James D. 
Elliott, Donald E. Fields, E. D. Gardner, 
Jr., Thomas B. Gault, Forest Gilbert, Del- 
mer K. Harris, Roy R. Matheny, B. Joe 
Morris, James E. Perdew, Med H. Scholes, 
X. Lionel Steele, George C. Williamson, 
Cloys M. Wilson 

PITTSBURGH: John S. 


Robert H. Foster, 


Maurice R. Grier, 


Catanzaro, William D. 
De Courey, John W. Homer, Vincent L. 
Killmeyer, C. Francis Knighton, Milton 
Irwin Lloyd, Dennis L. McIntyre, Donald 
Prasky, William J. Saul, Jr., Thomas R. 
Schuerger, Gustave A. Sill, Charles Rich- 
ard Simmo, George W. Wolfe 

PORTLAND: Wilford M. Roach, Harold Rude 


ROCHESTER: Lawrence P. Mulcahy, John 
W. Thoman 
SAN DIEGO: Julian E. Hansen, Jr., Mar- 


garet Maxwell, George Jeff Woods 


SAN FERNANDO VALLEY: Charles Edward 
Blalac 
SOUTH BEND 
Schroeder 

TOLEDO: Thomas A. Bail, Robert E. Brumet, 
Robert W. Burke, Maurice Evers, Louis 
Ten Eyck, Richard G. Fangman, Bert E. 
Fisher, Gene R. Groll, Wilbert Helle, Rob- 
ert F. Kerner, Roy Ladd, Joseph A. 
Nemeth, Richard L. Pfitzer, William H. 
Savage, Richard O. Shields 

TORONTO: Frank Bariciak, William T. Bell, 
Keith A. Dickens, Robert M. Evans, Lloyd 
N. Fallis, C. Roy Horney, Herbert Krit- 
schgan, Thomas A. Lisle, Joseph J. Paluch, 
Gordon R. Parsons, Michael K. Shelley, 
Frederick G. Watkins 

TULSA: Cecil B. Shepherd, Jr 

TWIN ag Sy Hugh R. Blair Leighton, 
erick W. Snider 

V ANC OUVER: Malcolm E. Adams, David M. 
Allan, Howard R. Barbour, Thomas A. G. 
Beeching, Allan S. Binns, Harold R. 
Brownell, William R. Campbell, Kenneth 
R. Corrado, Wilfred T. Crane, Robert M. 
Cuthbert, David A. Darling, Peter Demco, 
Peter Dickson, Edward C. I. Dodgson, 
John Fraser, Maxwell H. French, John G. 
Gackstatter, George Gardiner, John S. 
Gray, Albert M. Hafer, Kenneth L. Hall, 
Leslie V. Hall, George B. Hardy, Raymond 
J. Helliwell. Richard O. Hetherington, 
Stefan M. Heyman, William D. Howie, 
Carl R. Johnson, Alfred Kettlewell, Don- 
ald D. Likely, Arthur D. Lindquist, Carl 
A. Loden, William H. MacInnes, James 
W. Mackay, Fred A. McMeans, Albert J. 
Oldridge, Donald H. Olson, James A. 
Paget, Joseph H. Paul, David K. Payne, 
Ulrich H. Pfister, Joseph Polowy, Earle 
M. Price, Basil T. Richards, Vas Rotgans, 
Donald F. Rutledge, Frank Sawford, John 
Sherman, Robert S. Taylor, Arthur W. 
Towgood, William R. Tracey, Kenneth 
Wheeler, John S. Whitton 

WASHINGTON: Austin W. Good, Charles H. 
Hickok, II, Daniel C. Lefebvre, Lawson 
M. McKenzie, John E. Roberts, Jr. 

WAYNE COUNTY: George K. Kiah, Ray- 
mond R. Moore, Robert K. Wilson 

WILMINGTON: James R. Duncan, Robert D. 
O’Brien 

MEMBERS-AT-LARGE: John C. Buie, John 
V. Harvey, Francisco G. Quinones, Armand 
Lopez, L. A. Scott 

FOREIGN MEMBERS: Jorge A. Behne, Tervo 
Noguchi 


Mark N. Levar, Walter G. 


Rod- 











> Industry Notes 





Here’s just another example of 
simulator applications at work. 
Submarine trainees at the U. S. 
Sutmarine Base, Groton, Conn., 
are “inclined” to learn in this 
Universal Submarine Simulator 
(left). The trainer, built by 
General Dynamics Corp., is run 
by a roomful of electronic com- 
puters. At the direction of the 
instructor (right) the simulator 
dives, turns, runs into rough 
weather, even develops leaks or 
engine trouble. In this way new 
sailors are getting their sea tegs 
—without getting their feet wet. 














Signal-to-Noise 
Ratio Improved 


Noise-free reception has been a goal 
of electronics designers for over 30 
years. The signal-to-noise ratio has 
steadily improved, but has been lim- 
ited by the perimeter of heretofore 
known art. 

This month comes exciting news of 
a breakthrough in the art of noise-free 
amplification—the result of more than 
2 years of extensive and intensive re- 
search and design study. 

“Versitron,” a new noise-free ampli- 
fying device designed by Advanced In- 
dustries, Inc., employs solid state 
physics phenomena and has broken 
through the perimeter opening new 
vistas to commercial and military de- 
signers. Based on laboratory measure- 
ments, the Versitron will improve the 
range of electromagnetic devices by at 
least 3 times. 


Mr. Weatherman 


The key to a new “Weatherman” 
system is color. The system itself 
measures and indicates speed and di- 
rection of the wind, temperature, 
relative humidity, rainfall and barom- 
etric pressure. Outside weather is 
presented indoors on l1l-inch color 
dials. 

The indicators represent human en- 
gineering at its _ best. Numbered 
scales are covered with a fluorescent 
yellow paint, which is also used on the 
inner-scaJe graduation on the face of 
the dial. A fluorescent orange high- 
lights the leading edges of the indica- 
tor pointer. 

These colors, according to Friez 
Instrument Division, Bendix Aviation, 
developer, lend themselves to dramatic 
and highly legible presentation when 
subjected to ultra-violet light. The 
system features remote operation. 
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How’s Your Writing? 


Reviewing as I do yearly, hundreds 
of manuscripts of instrument articles, 
your editor has grown to believe that 
instrument engineers must learn to 
write better. A large portion of 
otherwise worthy stories are badly dis- 
figured by poor writing. Now, there is 
a quick and pleasant way by which 
engineering writers can improve. Re- 
cently I attended a really practical one 
day class in Clear Technical Writing 
conducted in fast-moving style by 
Robert Gunning. We learn that sim- 
ilar classes will be given this spring in 
Toronto, Montreal, Philadelphia, New 
York, and Cincinnati. As an old pro 
at this kind of work, we can recom- 
mend Gunning highly. Contact In- 
dustrial Education Institute, 25 Hunt- 
ington Avenue, Boston 16, Massa- 
chusetts. 


Gulf Coast Mecca 
Draws Petrochems 


“The Gulf Coast will snag an even 
greater share than its already huge 
slice of U. S. petrochemical manufac- 
turing by 1965,” predicts an article 
which recently appeared in Petroleum 
Week. What’s the lure? Chief among 
the reasons are an abundance of raw 
materials, good location and cheap 
transportation. 

Any movement is slightly amazing 
in light of a slow down in new 
petrochemical construction. But the 
Gulf Coast, which boasts about 80% 
of the nation’s petrochemical capacity 
already, is still absorbing more. 

Aside from the factors mentioned 
above, other drawing features, accord- 
ing to the article, are: living standards 
and population which are increasing in 
the South faster than anywhere else 
in the U. S. and concentration of mili- 
tary bases which are causing markets 
to grow. 


In the Process 
of Process Change 


Pulpers, once the staunchest sup 
porters of batch-processing techniques, 
have been quick in switching their 
loyalties to continuous processing. 

A new European continuous-diges 
tion process has caught fire in the in 
dustry and for good reason. It 
affords: 

1. reduced operating costs 

2. minimum maintenance 

3. more uniform yields 

4. cheaper installation. 

So, look for more and more pulp 
and paper companies to convert to con- 
tinuous processing. 


Manufacturers Turn 
,Part-Time Teachers 


“It’s dramatic evidence that despite 
the capabilities of million-dollar data- 
handling and computer systems, 
they’re only as good as human beings 
—those who build them. those who 
train others to use them and those 
who actually use them,” so says John 
E. Johnson of Minneapolis. Honeywell. 
This bit of philosophy underlies the 
reason why hundreds of systems manu- 
facturers both large and small are 
turning part-time teachers. 

They are teaching the office per 
sonnel of customers who buy process 
ing machines and other instruments 
how to use the equipment to their best 
advantage. 

To date some 38,000 office employees 
have completed courses that make 
them experts at handling computers. 
Last year alone, computer makers 
spent over $4 million in training cus 
tomer employees. Minneapolis-Honey- 
well predicts that far more will be 
spent this year as computer purchas 
ing is stepped up. 
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TAYLOR POTENTIOMETER TRANSMITTERS 





Pe 





CALIBRATED TO YOUR SPECS. 





NoW we can offer you immediate de- 
livery of the 700T Taylor TRANSET* 
Potentiometer Transmitter—custom- 
equipped for your specific application. 
i's the unique plug-in features of this 
instrument— plug-in amplifier, plug-in 
transducer, plug-in service “‘cans’’—that make it so 
superior and so readily adaptable to your needs. And 
it's these same benefits of flexibility that permit us to fill 
your orders so promptly. 


Plug-in service “cans” means that the instrument can be 
quickly adapted for use with different primary elements 
by simply plugging in the corresponding can. (For 
thermocouple applications cold junction compensa- 
tion is provided in the can). 


just one amplifier, You change its service by switching 
service cans. Both the amplifier and the transducer 
plug-in . . . means minimum instrument down-time 
for service. Also means low instrument inventory be- 
cause you only need one spare amplifier. 


"Reg. U.S. Pat. Off. 





Check these additional benefits: @ Infin- 
itely sensitive to input signal. e High 
order of linearity and accuracy. @ No 
moving parts such as slidewires, bat- 
teries, or standard cell. e Continuous 
vernier range adjustment. @ Contin- 
uous vernier zero or suppression adjustment. @ Con- 
venient front panel checkout and adjustment. @ Printed 
circuit, for completely uniform performance. @ Ther- 
mocouple burnout protection, either up or down scale. 


Acknowledged by users as the finest instrument of its 
kind on the market, the TRANSET Potentiometer is 
ideal for processes permitting the use of pneumatic 
receivers and controllers, whether large case or minia- 
ture. Its outstanding flexibility permits a narrow or 
wide range span according to process demands. 


Call your Taylor Field Engineer, or write for Catalog 


98262. Taylor Instrument Companies, Rochester,N.Y., 
or Toronto, Ontario. 











Transmitter converts a dc primary electrical signal into a 3-15 psi pneumatic output for controllers and receivers. 


INSTRUMENTS IN STOCK 
WITH THESE PRIMARY ELEMENTS 


THERMOCOUPLE .. . Copper-Constantan... 


lron-Constantan ... Chromel-Alumel 


VOLTAGE... For pH; strain gages; tacho- 


meters; 0-50 mv. 








Taylor Lustrumenis MEAN ACCURACY FIRST 
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Today’s Modern Industry 
Demands a Modern Thermometer 


PALME 


RED-READING MERCURY THERMOMETERS 





Red-Reading 
Mercury 








Extruded 
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Write for 
Complete 
Information 


Ask for 
Bulletin No. 35 






Find Your 
Palmer Representative 
in The 
‘Yellow Pages’ 
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THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 


Cincinnati 12, 0. 
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Consolidated Electrodynamics and 
Solartron Electronic Group Ltd. have 
signed a licensing agreement. The 
British Company will manufacture 
and market CEC magnetic-tape re- 
cording and reproduction equipment 
‘ Acoustica Associates, Inc. has 
been granted an access permit by the 
AEC. Key management and engineer- 
ing personnel will now be able to in- 
vestigate classified AEC information 
of industrial interest. 

To meet the challenge of the space 
age for increasing tolerances and pre- 
cision workmanship, Clary Corp. has 
established a central Quality Control 
Department ... E. R. Needles, promi- 
nent consulting engineer and former 
president of ASCE and O. B. J. 
Fraser, executive of International 
Nickel Co., were unanimously elected 
president and vice president of En- 
gineers Joint Council. 


A new 27,000 square foot addition 
to manufacturing and warehousing 
facilities of the Bristol Co. will help 
in improving material handling pro- 
cedures ... Development of a manu- 
facturing technique to control fre- 
quency response of transistors was 
disclosed by Clevite Transistor Prod- 
ucts... New Schlumberger Well NMR 
high-speed moisture analyzer will be 
made available to industry on a lease- 
purchase basis ... This month, word 
comes that Stromberg-Carlson has de- 
vised an electronic display system for 
controlling the nation’s heavier air 
traffic . . . Keithley Instruments, Inc. 
has formed a new Quality Control 
Dept. 

Control Data Corp. purchased Cedar 
Engineering, Inc., an electronic and 
precision manufacturing company .. . 
Gains in sales, earnings, product de- 
velopment and expansion made 1957 
an unprecedented year for Texas In- 
struments . . . Exclusive world-wide 
sales rights for a type of receiving 
equipment known as “FM/FM” tele- 
metry produced by Epsco have been 
granted to Bendix’s Pacific Division. 


Burroughs Corp. revealed that it 
was the builder of the large-scale elec- 
tronic guidance computer used in U.S. 
Atlas ICBM tests at Cape Canaveral, 
Florida .. . Highly advanced flight 
instrumentation and control systems 
for the free world’s first multi-jet at- 
tack plane were delivered recently by 
The Martin Co. and Sperry Gyroscope 
early last month. 

“Science is not a sacred cow to work 
miracles, but a workhorse to carry 
loads. Don’t worship it. Feed it,” 
said Professor Joel H. Hildebrand, 
University of California, this month. 
... Cohu Electronics announces a new 
Research Division to be headed up by 
Dr. Martin L. Klein. 


The World’s first “robot” plant de- 
signed specifically for magnetic tape 
production will be built by Reeves 
Soundcraft Corp. Ramo-Wool- 
dridge has completed plans for Space 
Technology Labs—a division to pro- 
vide systems engineering for missiles 











Dick West Dies 
in Plane Accident 


Richard K. West 


Memorial services were held De. 
cember 20 for Richard K. West, head 
of West Instrument Corp. He was 
lost a week earlier while flying his 
company plane over Lake Erie during 
a snow storm. 

Prominent in the development of the 





firm bearing his family name, West , 


had presented many papers and auth- 
ored noteworthy articles on instro- 
ment applications. He was president 
of West Instrument Corp. and chair- 
man of West Instrument Ltd. 

Mr. West disappeared while flying 
home from Rochester, N. Y. in a twin- 
engine Piper Apache. The landing 
gear identified as from his plane was 
washed ashore from Lake Erie. He 
has been commander of an Air Wing 
in the Glenview area. 

Dick had contributed much to the 
growth of the instrument industry on 
all levels. 


“Mr. Flowmeter” 
Succumbs at 58 


The ISA JOURNAL notes with 
sadness the passing of Leland K. 
Spink who died recently in Foxboro, 
Massachusetts. Leland was known 
throughout the industry as “Mr. Flow 
meter.” Widely recognized as al 
authority on flow measurement, he did, 
in fact, pioneer in calculating and co 
ordinating flow data. Among his ip 
ventions are the square root planime 
ter and slide rules for sizing control 
valves and orifices. He was also 
author of several widely read flow 
measurement texts, including the 
“Handbook of Steam Flow Measure 
ment,” and “Principles and Practice 
of Flow Meter Engineering,” in its 
eighth edition. 

Educated at the Universities of 
Kansas and California, Mr. Spink 
started his career in flow measure 
ment with Foxboro Co. in 1924. At the 
time of his death he was engineer i 
charge of flow measurement at Fox- 
boro. The Boston ISA Section, @ 
which he was a member, and the S¢ 
ciety loses one of its most active and 
respected members. 


ISA Journal 
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» INDUSTRY 
PERSONALITIES 


| PROPORTIONING 











Robert L. Wroe Robert Rosenast 


Foxboro Beckman/Systems 


Bob Wroe (photo), formerly in 
charge of accessories promotion with 
Foxboro’s Services and Repair Divi- 
sion, has been named an instructor in 
the company’s Training Center. He 
is currently furnishing bench instruc- 
tion and lecturing on mechanical in- 
struments. 


x * * 


Moving into the position of produc- 
tion manager for Beckman Instru- 
ments’ Systems Division is Robert S. 
Rosenast (photo). He joins Beckman 
after serving as production manager 
for the Clary Corp. 


x « 


The American Association for the 
Advancement of Science Council has 
elected Paul E. Klopsteg, associate 
director of the National Science 
Foundation, as its president-elect. 


ee ££ 2 


Fellowship in IRE has been awarded 
to Patrick E. Haggerty, executive vice 
president of Texas Instruments. The 
citation reads, “For leadership in the 
advancement of the semiconductor in- 
dustry.” 


" FF 


Thomas Allinson takes over as presi- 
dent and chief operating executive of 
Weston Instrument Division, Day- 
Strom Systems Division and Day- 
strom-Weston Industrial Division. The 
hew group will be known as Daystrom- 
Weston Co. and will be responsible for 
industrial instrumentation. 


 @ © 


As new chief engineer for Tracer- 
lab’s instruments products, Everett 
Sarratt will be responsible for engi- 
heer and development of instruments 
ranging from personal protection de- 
Vices to complex analysis units used in 
medicine and research. 
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THE ASKANIA 
JET PIPE RELAY 


THE ASKANIA JET PIPE RELAY, nucleus 
of Askania Controllers for pressure, flow, 
proportioning, combustion and position, is 
designed for the TouUGH control jobs. Youcan 
depend upon it for the operation of LARGE, 
HEAVY valves, dampers, engine throttles and 
other final control elements or those having 
high thrust requirements. 


The Askania Jet Pipe Relay provides double 
acting positive correcting power which opens 


spring return. 

Shown on this page are typical examples of 
Askania’s ruggedly constructed Jet Pipe 
Control systems used for flow, pressure, 
proportioning and combustion control ap- 
plications. Askania Jet Pipe Controllers: 


e operate equally well indoors and out- 
doors—won’t freeze 


e operate even under the most adverse ambient conditions 
e are easily installed 
e require minimum maintenance 


e give instantaneous response to minute changes in the measured 
variable 


Send Which describes and illustrates how Askania Jet 

for Pipe Regulators can be applied to various process 

applications...shows you the solution to your own 

General tough problems. Write Askania Regulator Com- 
Catalog pany, 264 E. Ontario St., Chicago, Illinois 


ASKANEIA aecutaror COMPANY 


“CONTROLS FOR INDUSTRY” 


Hydraulic, Electrohydraulic and Electronic Controls — 
Valve Actuators and Cylinders—General System Engineering 


A SUBSIDIARY OF 
GENERAL PRECISION EQUIPMENT CORPORATION 
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Im recorders and 





BARBER recording controllers 
ANehe|) 0|0|ClUts*Wheelco gives you 
the “extras’”’ that 











really count 





Series 8000 Recorders and Recording Controllers — available in a 
wide range of models, these self-contained null-balancing elec- 
tronic instruments feature convenient swingout design for easy 
chart and instrument maintenance. Multi-point recorders keep 
permanent records of up to 16 points on a single chart — feature 
up to six limit switches for high and/or low signal indications . . . 
single- or multi-color printing ...3 to 24 in. per hr recording speeds. 


Automatic Reset for Recording 
Controllers—available with 
Series 8000 instruments for 
demanding processes where small 
capacitance requires wide pro- 
portional settings and where 
offset cannot be tolerated. Tam- 
perproof cover protects all ad- 
justments, leaves necessary 
controls available to operator. 













See them in Booth 1374 at the Chem Show 


Prove in your own plant that more accurate controlling and 
recording makes a big difference in precision processes. 
Wheelco Instruments not only provide outstanding operating 
characteristics but feature easier adjustment, inspection, and 
maintenance. Get the complete story by calling your nearby 
Wheelco field engineer or writing today for Bulletin F-7955. 
Wheelco gives you faster deliveries, too! 


BARBER-COLMAN COMPANY 


Dept. B, 1542 Rock Street, Rockford, Illinois, U.S.A. 
BARBER-COLMAN of CANADA, Ltd., Dept. X, Toronto and Montreal, Canada 


Industrial Instruments ° Automatic Controls ° Air Distribution Products 
Aircraft Controls * Electrical Components * Small Motors * Overdoors and Operators 
Molded Products °* Metal Cutting Tools ° Machine Tools ° Textile Machinery 
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R. T. Silberman Harvard Hull 
KINTEL Nucledyne 


New president of KINTEL, a di. 
vision of Cohu Electronics, is R. T. 
Silberman (photo). Silberman, who 
is nationally known as an electronics 
expert, was one of the founders of Kay 
Lab which later became KINTEL. 


x * * 


Dr. Harvard L. Hull (photo), vice 
president of Litton Industries, Ine, 
has resigned to become president of 
Nucledyne Corp. Hull served in the 
“Manhattan Project” as director of 
process improvement and has held sey- 
eral administrative positions in the in- 
strument industry. 


x * ® 


Representing Statham Instruments, 
Inc. on the East Coast will be Ralph 
S. Bruce as resident sales engineer. 
Bruce has been actively engaged in 
instrument work for the past 10 years. 


2. 2 


Appointment of Albert W. Swan to 
the post of central regional field en- 
gineering manager for the Electro- 
Data Division of Burroughs Corp. has 
just been confirmed. 


x * * 


Beverly Paxson, well known analog 
computer applications engineer, has 
been placed in charge of computer ap- 
plications for Donner Scientific Co. 


x * * 


Russell W. McFall becomes vice 
president of Litton Industries and 
general manager of the company’s 
Maryland Division. 


x * *® 


Three Twin Cities business execu- 
tives have been elected to the board of 
directors of Control Data Corp. 
Walter G. Andrews is vice president 
of Archer-Daniels-Midland Co. and 
manager of the firm’s plastics di- 
vision. He holds directorships in The 
Glass Plastics Corp. of Linden, N. J. 
and in the Canadian subsidiary of 
Archer-Daniels. Frank Mullaney is 
director of engineering of Control 
Data, a position which he has held 
since shortly after the firm was or- 
ganized. He came to the company 
from Remington Rand Univac. Robert 
F. Leach, a partner in one of St 
Paul’s leading law firms was also ap- 
poirted. 


ISA Journal 
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Vv. Z. Williams 
Perkin-Elmer 


Frank Randall 


Amperex 


Richard S. Perkin, president of Per- 
kin-Elmer announces that Van Zandt 
Williams (photo) has been named 
executive vice president of the com- 


pany. 
+ & 2 


Amerex Corp. will be guided in the 
future by Frank Randall (photo), the 
firm’s newly appointed president. He 
has been vice president and general 
sales manager with the company. 


x * * 





Texas Instruments has named a 
new head for research and engineer- 
ing and a general manager for the 
industrial instrumentation division. | 
Robert W. Olson assumes responsibili- | 
ties as vice president for research 
and engineering. He has been head 
of the industrial instrumentation di- 
vision for 4 years. E. O. Vetter comes 
to his new post as general manager 
from Geophysical Services, Inc., a TI 
subsidiary. 

xk k * 


Two nationally known authorities 
Frank G. Denison and John D. McKen- 
ney have received key engineering ap- 
pointments with Clary Dynamics, the 
aircraft and automatic controls di- 
vision of Clary Corp. Denison holds 
degrees from Cal Tech and MIT, and 
McKenney is a graduate of Cal Tech. 
Denison will head up research and de- 
velopment as a director, while Mc- | 
Kenney will be chief engineer for the 
division. 

kk 


Dr. William J. McBride, Jr., former 
manager of Varian Associates’ Kly- 
stron Development, will head up the 
firm’s newly organized Systems 


Shh AAawe 


Group, a separate operating unit | 


formed to advance product diversifica- 
tion. McBride will be responsible for 
the development and building of com- 
plex and unusual power supplies and 
microwave instrumentation systems. 
A graduate of the University of Cali- 
fornia with a PhD in 1952, McBride 
joined Varian in March of that year. 


x @ 
Beckman Instruments has appointed 
Stanley F. Molner to the post of 


product line sales supervisor, data 
handling equipment, Systems Division. | 
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A NEW CONCEPT 
IN OSCILLOGRAPHY... 
Instantaneous presentation 
Accurate within ./5% 
Permanent record 


e 8 full scale traces (recording paper 11 inches wide) 
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MODEL 260 


accurate within .75% with a transient response up to 
2 milliseconds. 


Electronic signal traces on electrosensitive paper — 
an immediate and permanent record, 


No overshoots, damping, ink splatter or other inertia 
problems. 

Transients can be analyzed ABSOLUTELY as to time 
and amplitude and RELATIVELY to the other curves 
by an exact relationship between curves. 


This instrumentation recorder is an outgrowth of 
Avionic’s experience in the design and fabrication of 
specialized data reduction systems and components. 
Let us know of your specific data control or instrumen- 
tation problems. Our trained engineers thrive on the 
tough problems. 








Specialists in data reduction systems 


CONSOLIDATED AVI 0 N | C S CORPORATION 


A subsidiary of Consolidated Diesel Electric Corporation 
800 Shames Drive. Westhurv N.Y . EDgewood 4-8400 
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IN 
\ Yi A partial roster of the / 
\\ 4 organizations that Datran bas the X 
N bonor of serving: QZ 
A, 
\ y, AMERICAN BOSCH ARMA WZ 
ASSOCIATED MISSILE PRODUCTS NV 
VW AUTONETICS YI 
YZ COLEMAN ENGINEERING \ |Z 
YY CONVAIR \ |Z 
NY DOUGLAS AIRCRAFT 
d NZ 
‘ EDWARDS AIR FORCE BASE 
/ FAIRCHILD ENGINE & AIRPLANE \\ ] 
N Z FIRESTONE TIRE & RUBBER \ (] 
N / JET PROPULSION LABORATORY \\\ // 
YZ LOCKHEED AIRCRAFT \\ J 
NS y NACA 
N NATIONAL BUREAU OF \ ] 
/ STANDARDS \\/ 
Y , NAVAL ORDNANCE TEST STATION 
NORTH AMERICAN AVIATION W 
WZ NORTHROP W 
WW RADIOPLANE WH 
NW, RAMO-WOOLDRIDGE NZ, 
REDSTONE ARSENAL 
W/ WZ 
ROCKETDY NE \\ 7 
WZ SANDIA \I7 
YZ USN UNDERWATER SOUND y 
NY, LABORATORY \ 
N U.S. STEEL YI f 
j} UNIVERSITY OF CALIFORNIA NZ, 
NV UNIVERSITY OF MINNESOTA \ y, 


V 
— 


Pressure Transducers - Telemetering Oscillators - Servo 
Converters - Digital Strain Gage Indicators - Automatic 
Data Logging Systems - Bridge Balance Equipment 


Complete product catalog J-2 upon request. 


DATRAN 


ELECTRONICS 


DIVISION 






GL mio-continenr manutacturing, inc. 


Manhattan Beach, 


Colitornia 
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Digital Computer Programming, D. D. 
McCracken, John Wiley and Sons, Inc., 
New York, 1957, bound, 253 pages, 
$7.75 (College edition, $6.50). 


Reviewed by Gerhard Rayna 
Lehigh University, 
Bethlehem, Pa. 


In a broad sense, programming is 
the act of describing the task the 
computer is to carry out (in the form 
called a program) of a sequence of 
coded instructions. 

This book is the only textbook on 
programming available from commer- 
cial publishers today. One can study it 
without an instructor, but most of its 
readers will probably be members of 
programming classes such as are be- 
ing offered at many colleges and uni- 
versities. If all the _ illustrative 
programs written out in the book are 
to be analyzed in detail, the book con- 
tains more than enough for two semes- 
study, but an overall view of 
programming could be 
in one semester, by 


omitting some chapters and much de- 
| tail. 


| position, 


| outside the pages of this book. 


There is no_ systematic attempt 
made in this book to describe or com- 
pare the many existing digital com- 
puters. As the framework of his ex- 
Dr. McCracken describes a 
“typical” computer of his own design, 
the TYDAC, which has no existence 
Only 
occasional footnotes and textual com- 
ments point out how some actual com- 


puters differ from the mythical 
TYDAC. By examining this idealized 
| machine, Dr. McCracken avoids dis- 


tracting his readers with the peculiar 
restrictions, special cases, and the like, 
which engineering considerations and 
economies have forced into the pro- 
gramming rules of practically every 
actual computer. But he thereby forces 
every reader, or instructor, to revise 
the book for himself to adapt it to any 
actual computer which is available. 

As far as operations carried on en- 
tirely internally are concerned, most 
existing computers are fairly similar 
to TYDAC and to each other. It is 
this area that the book treats the most 
completely. Such fundamental topics 
as address modification, construction 
of loops, and linkage of subroutines, 
are treated as thoroughly as could be 
desired. At worst, some operations 
which can be done as a single step in 
TYDAC may have to be done as a 
series of steps in the computer at 
hand. 

The area in which today’s computers 
differ the most from each other (other 
than in size and speed) is in their 
methods of communicating with their 
human users. Presumably because one 
concerned with any actual computer 
will have to relearn the input-output 


aspect of programming anyway, this 
topic is treated rather briefly in the 
book. The input and output tee. 
niques hypothesized for TYDAC are 
embarassingly simple when compared 
to those of the majority of real com- 
puters. 


Dr. MeCracken’s treatment of the 
handling of information on magnetic 
tape is even more brief. He lists some 
of the typical applications of tape 
storage data, but presents no illustra. 
tive programs. Especially in bysgi. 
ness and commercial applications, 
finesse in controlling data held op 
tapes is important, and such matters 
as efficient sorting methods can hardly 
be left in the hands of novice program. 
mers without some preliminary ad. 
vice. 

A considerable degree of flexibility 
has been built into this textbook, to 
compensate for the fact that only one 
computer is described in detail (and 
that one non-existent). For example, 
TYDAC is supposed to have two index 
registers, whose uses are introduced in 
Chapter 8. In the subsequent chap 
ters, every illustrative program in 
which the index registers are used is 
accompanied by another version in 
which they are not. Thus, if one 
wishes to prepare oneself for program- 
ming a machine not having index reg- 
isters, he can simply omit Chapter & 
entirely, and then ignore every illus 
trative program in which they are 
used, without destroying the contin- 
uity of the text. Similarly, while 
TYDAC is credited with having built- 
in floating decimal operations, a set 
of subroutines for floating decimal 
arithmetic are outlined in great detail 
for the benefit of those programmers 
who will write for computers without 
such built-in operations. 

The five chapters: Computing Fun- 
damentals, Coding Fundamentals, Ad- 
dress Computation, Loops in Com- 
puting, and Subroutines, are basic. 
The remaining thirteen chapters may 
be read independently of each other. 
Among the others are chapters on flow 
charts, program checkout, and double 
precision arithmetic. 

Relative, interpretive, and automatic 
programming methods are assigned 4 
chapter each. In the second of these, 
the program for a complex arithmeti¢ 
interpretive system for TYDAC is 
given in full. In the chapter on al 
tomatic programming, samples of 
coding written for two _ systems 
(FORTRAN and B-O) are exhibited. 


The Appendix contains a summary 
of the TYDAC instructions, a four 
page discussion of minimum .access 
programming, another of plugboard-, 
pinboard-, and card-programmed com- 
puters, and a two-page bibliography 
listing ten periodicals—with publish 
ers’ addresses!—and fourteen books. 


ISA Journal 
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, NEW BOOKS — 


Digital Differential Analyzers, G. F. 
Forbes, 154 pp., $5.00 

An application manual for digital and 
Bush type differential analyzers. Of 
interest to the mathematician, engi- 
neer, or research scientist as an aid 
in his utilization of computing equip- 
ment. (Order from George F. Forbes, 
10117 Bartee Ave., Pacoima, Calif.) 


The Computing Laboratory in the Uni- 
versity, Preston C. Hammer, 256 
pp., $6.50 

A collection of thirty-one papers 

deal with applications of computers in 

science and industry, the problems of 
training personnel for computing, and 
the place of the University in the 
computing field. (Order from the 
University of Wisconsin Press, 430 
Sterling Court, Madison 6, Wis.) 


Engineersmanship, or On Being an 
Egghead for the Shell of It, Bernard 
S. Benson and Jack Roberts, 28 pp., 
25e 

For your entertainment, here is a 28 

page lampoon of the current cult of 

“fat-catism” prevalent among certain 

young engineers. Cartooned by Gene 

Holtan. (Order from Carson/Roberts, 

Inc., 8811 Alden Drive, Los Angeles 

48, Calif.) 


Atomic Power and Private Enterprise, 
415 pp., $1.25 
Compiled from statements, proposals 
and recommendations of private enter- 
prise and the AEC concerning com- 
mercial production and use of atomic 
power. (Order from U. S. Govern- 
ment Printing Office, Division of Pub- 
lic Documents, Washington 25, D. C.) 


Installing Electronic Data Processing 
Systems, Richard Canning, 193 pp., 
$6.00 

Emphasizing installation of an in- 

tegrated system, the author shows 

how pioneer installations have solved 
the problems of fitting the EDP pro- 
gram into the organization, selecting 
and training personnel, preparation of 
the computer programs, preparation 
of site and conversion to the new sys- 
tem. (Order from John Wiley & Sons, 

Inc., 440 4th Avenue, New York 16, 

ee 


Electric Motors and Controls, 278 pp., 
$1.25. 

This book describes the various types 
of a-c and d-c electric motors and ex- 
plains how to select a particular type 
when maximum productivity, with 
economy, is required. It reviews a 
wide range of industrial applications 
of electric power, and various types 
of control equipment. (Order from 
British Electrical Development Assn., 
2 Savoy Hill, London, WC 2) 





THE TIME INDICATOR UNIT 


accurate to 1 second in 12 days 





TIMES MODEL TS-3 CHRONOMETER 


Program timer, pulse generator and clock. Timing 
assemblies, driven by the clock motor, provide 


momentary contact closings at...... 


*ONCE A SECOND ¢ ONCE A MINUTE ¢ ONCE AN HOUR 


also constant frequency or pulse outputs as specified in range between 


10 and 1000 cps. 
PRICE: $85000, F.0.8. Factory. 


With added constant frequency output, $50 per 


output frequency. 


TIMES FACSIMILE CORPORATION 
540 West 58th Street, New York 19, N. Y. 
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MODULAR 
DESIGN 





SCANNING 
SWITCH 


—=s~ascop 


Maximum flexibility and ease of 
servicing have been achieved in the 
design of this Type AU multi- 
plexer by ASCOP. Building block 
construction enables easy adapta- 
tion of the switch to a wide variety 
of requirements in systems using 
electrical time sharing techniques. 
Switch sections, gear reduction 
modules, and drive units can be 
changed rapidly in the field for 
system alterations and servicing. 
Reduction units can be installed 
between switch sections for vari- 
ous speed combinations. Only min- 
utes are needed for replacing or 
changing any module. Brushes and 
contact surfaces are readily acces- 
sible for inspection. Each contact 
plate is externally phaseable with 
respect to shaft position while in 
operation. 

DESIGN DATA 
Contact plates per section: 2 
Poles per plate: 1, 2 or 3 
Contacts per pole: To a maximum of 240 
Phase error between poles: + 5% 
Leakage resistance: 100 megohms nominal 
1000 megohms with more frequent 
service 
Scanning rate: Up to 30 rps 
Motors: 60 cps, 400 cps, or D.C. 
Duty: Continuous 


For Further Information, Write: 


—=ASCOP 


Electro-Mechanical Division 


Applied Science Corporation of Princeton 


P.O. Box 44, Princeton, N. J. 
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products 


High-Vac Solenoid Valve 


This solenoid valve is designed 
specifically for high-vacuum ¢cerv- 
ice. It offers complete freedom 
from leakage and high flow con- 
ductance. Stem leakage is elimi- 
nated since the moving member 
is entirely enclosed within the 
valve body. High conductance is 
the result of straight-through de- 
sign, very short flow path and 
completely unimpeded parts. 
VEECO Vacuum Corp., 36 Den- 
ton Ave., New Hyde Park, N. Y. 


Circle 1P on Readers’ Service Card 


New Union Check Valve 


New insertab'e union check 
valve prevents line flow of liquid 
in one direction whi'e allowing 
free flow in the opposite direction. 
Installs easily in existing piping, 
conforming without distortion. 
It acts as a gasket between faces 
of the union. Available in 14” 
size with 40-mesh brass screen 
strainer. Practical for unlimited 
applications. Jordan Industrial 
Sales Division, OPW Corp., Cin- 
cinnati 13, Ohio. 

Circle 2P on Readers’ Service Card 


New Diaphragm Feeder 


Developed for safe handling of 
concentrated chemicals, this feed- 
er gives improved efficiencies and 
saves manpower (can be installed 
in minutes by unskilled labor). 
Pumping rates—from 0.8 to 8.0 
gallons per 24-hours, adjustable 
by varying stroke length and fre- 
quency. Accuracy—+5% over 
5 to 1 range. Proportioneers Inc., 
division of B-I-F Industries, 355 
Harris Ave., Providence, R. I. 


Circle 3P on Readers’ Service Card 


High-Flow Solenoid Valve 


Permitting full flow of air, 
water, oil and other common me- 
dia, new Series L solenoid valves 
are 2-way normally-closed, pilot 
operated. Features—bubble-tight 
operation; a lifetime of millions 
of cycles through pressures rang- 
ing from 5 to 150 psi and tem- 
peratures from — 40° to 180°F.; 
rugged construction; operation 
from any position. Skinner Elec- 
tric Valve Division, New Britain. 
Connecticut. 
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Further 
obtained 
the 


Number on 


Pneumatic Controller 


Here is a new motion-balance 
controller that features a unique 
“regenerative feedback” circuit. 
Model 53-P shown handles both 
pneumatic and mechanical input 
signals simply by changing one 
subassembly. The same _ basic 
design is used with miniature or 
conventional instruments and pro- 
vides a complete selection of con- 
troller modes including the “Uni- 
versal”, Fischer & Porter Co., 
Hatboro, Pennsylvania. 
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Strain-Gage Plotter 


For use with strain in- 
puts, the plotter shown scans and 
records 4 separate channels per 
automatically _ re- 


gage 


second. It 
ceives and plots each channel on 
an individual graph whi'e the test 
Features—com- 
between 


is in progress. 
plete synchronization 
chart graphs and input channe!s; 
ranges to 2,000, 5,000 and 10,000 
micro inches for 5%” graph. 
Gi'more Industries, Inc., Cleve- 


land 3, Ohio. 
Circle 6P on Readers’ Service Card 


Thermal Compensator 


A new device for pressure 


gages now eliminates all error 


due to thermal variations. Point- 
er errors caused by linkage 
growth and changing modulus 


are positively and precisely com- 
pensated to maintain true cali- 
bration through a_ temperature 
range from 0 to 100°F. Pressure 
gage shown here with device at- 
tached comes in pressures from 
15 to 20,000 psi. Heise Bourdon 


Tube Co., Inc., Newton, Conn. 
Circle 7P on Readers’ Service Card 


Mass Spectrometer Digitizer 


MASCOT is a completely un- 
programmed digitizer to provide 
tabulated digital conversion of 
the analog output of mass spec- 
trometers. Operating at the speed 
of a normally scanning mass 
spectrometer, it eliminates time 
necessary to manually identify 
and measure peaks on oscillo- 
graph record. Readout is con- 
tinuously available for on-the-spot 
analysis or dispatching to a com- 
puter. Consolidated Electrody- 
namics, Pasadena, Calif. 

Circle 8P on Readers’ Service Card 
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The 
decker 


S| ee 
UNIT...-. 

Here is a capacitance-to-voltage DISPLAY 
analog transducer so versatile RECORD 


that its usefulness is as limitless CONTROL 


as your own imagination. 


SENSITIVITY 





TO OPERATE 


The 
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DECKER CO 


VERSATILE UNIT 


MEASURES 
VARIABLE 


which can be resolved 
into capacitance change 








oe 
t. 


A 


TEMPERATURE 











Ce 








Displacement 
(linear or angular) 
(micrometric or macrometric) 
Accs PRESSURE 
Temperature 
Dielectrica —_ 
Liquid level 
Vibration, ete. 

















variables with a 
simplicity, 

versatility, 

flexibility and 

low cost 

never before possible 
in capacitive gaging 


VIBRATION 











as high as 

5 volts per wuF Ac, 
with a phase sensitive 
d-c output signal as 
high as +60 volts, yet 
stable enough to 
measure 0.01 volts. 





LIQUID LEVEL 











pall 


just provide a simple power supply and indicator . . . 
connect the desired capacitance configuration to the 
DECKER DELTA UNIT... and an analogous output sig- 
nal is immediately available. 














Detailed information on the DECKER DELTA UNIT—priced at 
$115.00, complete with probe and cable—is in Instrument Data 
Sheet 901-1, available upon request to Technical Literature Section. 


e 


REORATION 
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Surface Temperature Transducers 

Two new temperature trans- 
ducers (cement-on and weld-on 
types shown) can be installed on 
any surface for accurate tem- 
perature measurement. Protec- 
tive cover of the resistive element 
attached directly to the thermal 
surface forms an isothermal sys- 
tem which gives true skin-tem- 





perature reading. Units are 
available in ranges from — 400 





to +1550°F. Accuracy +1% 

of range interval; +2% for tem- 

peratures over 1000°F. Trans-Sonics Inc., Burlington, Mass. Net 
Circle 9P on Readers’ Service Card 


'DYNATROL 
LEVEL CONTROL 


Model CL-10 Dynatrol utilizes 
dynamic type design principle for 
extremely accurate and versatile high- 

-———————— -, low point detection or narrow level 
| range proportional control. This small 


! 

| 

I Ss L U R ® I t S and rugged low cost control has a 
| 

l 

I 





| Pre-Set Counter 

A new pre-set count- 
er features high count- 
ing and recycling rates 
for high-speed counting 
| and control in auto- 
| matic operations, Pan- 
el switching arrange- 


positive acting electrical output re- 
| sponse to level variation. Rated for 
| 3000 psig—any position %4” pipe 
i mounting—115VAC explosion proof 
| —no seals for leakage—corrosion 
| resistant. 


ment permits its use as 
either a totalizing 


AUTOMATION PRODUCTS 


counter at rates up to 
5000 counts per second : 
Houston 24, Texas or as a pre-set count- a del 
er adjustable from 1 to 9999 counts at rates up to 1000 counts per 
second without error. An optional batch counter also totalizes 
batches at rates up to 600 per minute. I-L-S Instrument Corp, Air 





oil 
3030 Max Roy Street INC. 
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WANTED  aeneeamamnatnin tom | 
obnoxious, corrosive or ; y* 4 
TECHNICAL WRITER , 


A challenging opportunity for a young engineer 


costly chemicals, this 
new controlled volume 
diaphragm pump has 
Teflon diaphragms seal- 
ing the liquid ends 


with enthusiasm for writing and a desire to broad- 


from the plunger and 





en his experience in the instrument and automa- housing. Accurate to 0 
tion field. Even though your past experience has +1%, Is available . 
: ; ; ; cae & ; ; ran 

been mainly concerned with engineering activities with maximum capaci- Py 
D 


and not primarily writing. you may find this op- | ties from 1.1 to 138 
gallons per hour and 
pressures to 2000 pounds per square inch. Manual or automatic 
adjustments from 0 to 100% available. Milton Roy Co., Phila- Sw 
Circle 11P on Readers’ Service Card 


portunity well worth investigating. 


The JSA Journal wants an engineer with expe- 
rience in electronic instrumentation or servo and j 
feed-back systems, with the ability to write and pli 
edit in the technical field of instruments and am 


delphia, Pa. 


Low-Cost Solenoid Valve 


control. i . 
A miniature valve for use on air, 
water or oil differs from conventional 
Duties include developing, selecting, writing and models in that the flow is straight 
editing of feature articles; also evaluating and through the solenoid armature hous- 
writing regular departments, as New Products, ing—helpful in meeting strict space 
New Literature. and News Items. Opportunities requirements. Valve, measuring about 
will be available for travel on editorial] assign- 2”, is resistant to moisture and is suit- 
ments. able for use with edibles and corro- af 
sive materials. Several models are ; 
Send complete details of your education and ex- available with monel and stainless 
. : C . ‘ steel parts. Solenoids in all models 
perience and salary requirements. Publications Pesan nelle adele aiding sail a 
Manager, ISA Journal, 313 Sixth Avenue, Pitts- ice “a ph yaar Ante, Pon ec 
' a variety of end fittings are available. con 
burgh 22, Penna. Robertshaw-Fulton Controls Co., Syl- con 
phone Division, Knoxville, Tenn. Inc 
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selt-Calibrating Accelerometer 


Designed _ primarily 
for control and guid- 
ance in aircraft and 
missiles, this self-cali- 
brating 
has additional applica- 
tions in fire control, 
servo guidance, and 


accelerometer 


pitch and yaw correc- 
tion. Unit is equipped 
with _ self-calibration 
system which can check 
the operation of the ac- 





celerometer while in use, or calibrate the accelerometer statically 
or dynamically. Is stable over entire temperature range of —65 
to +250°F. Gulton Industries, Inc., Metuchen, N. J. 
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New Low-Resistance Ohmmeter 

This direct-reading 
low-resistance ohmme- 
ter, completely self-con 
tained, is ideal for 
bench or field use. Fea- 
tures: measures accu- 
rately down to 10 mi- 
crohms and has 4 
ranges, Applications in- 
clude resistance meas- 
urements of electrical 
conductors, joints, con- 
tacts and windings of 





low resistance type in 
oil circuit-breaker assemblies, etc. James G. Biddle Co., Phila- 
delphia, Pa. Circle 14P on Readers’ Service Card 


Air-Operated Control System 
An air-operated 


control system keeps 
liquid levels from 
/; -- varying more than 
Fy 14”. Because the 

“bubbler system” 

maintains gradual 
aokee control of the liq- 





' 
’ uid, there is little 
Ft wear or tear on 
ae the instruments or 
F aecana = valves. It also holds 


the level closer. 
Once installed, the level of the liquid can be adjusted over a 
range of 144”. Sketch shows how the bubbler system operates. 


Powers Regulator Co., Skokie, Ill. 
Circle 15P on Readers’ Service Card 


Switching Reactors 


A standard line of 8 switching reactors offer the ultimate in sim- 
plicity of static control. Models are offered in 4 nominal volt- 
ampere ratings of 15, 75, 150 and 300 for switching either a-c or 





de loads. Will replace relay systems, and can be used as basic 
control components to drive such loads as solenoid valves, motor 
contactors, alarm systems, etc. Control, Division of Magnetics, 


Inc., Butler, Pa. 
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PYROMETER 
TYPE 1500 


Checking temperatures of 
electric heating mantles is but 
one of the many laboratory 
temperature jobs performed 
with consistent accuracy within 
¥%, of 1% full scale—under all 
conditions. 
Sturdy case protects 
precision meter movement in portable use. Direct 
reading scale face can be quickly read at distance— 
no slide wires or conversion tables needed. Available 
in ten scale ranges from 0-400° to 0-3000° F. 
or centigrade equivalents. 

Get full details on the Type 1500 in Bulletin 4434. 
Illinois Testing Laboratories, Inc., Room 542, 
420 N. LaSalle St., Chicago 10, III. 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 
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LIAD 2-in-1 Control Instrument 














Simplest, most economi- 
cal analog-to-digital 
converter for moderately 
accurate read-out. 


A multi-contact meter- 
relay permitting control 
action at up to 64 grad- 
vated signal points. 


Size: 4”x 2” x 4” approx. 


Applications for the LIAD (Low-Current-Analog-Digital) 
include telemetering, automatic testing, sorting, reading of 
maximum values, and accumulating quality control data. 

The LIAD has a D’Arsonval movement, operating from 
any sensing element. A printed circuit scale replaces the 
normal dial. Read-out takes place when contacts under the 
pointer are clamped to the scale. 

The LIAD converts low-level signals for transmission over 
great distances. Accuracy with a six-band scale is 1 part in 
64. Fastest operation is about two times a second. 

Consult us on unique problems suitable for the LIAD. 


ASSEMBLY PRODUCTS, INC. 


Chesterland 20, Ohio, Phone (Cleveland, O.) HAmilton 3-4436 
See us at the Atom Fair, International Amphitheatre, 
Chicago, March 17-21 
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First 2-Speed Servo Motor Gearhead 











> new products 


This first known multi- 
speed, single-package gear- 


head changes ratios internal- 
ly when d-c voltage is ap- 
plied to, or removed from 
an actuating solenoid. De- 
signed for integration with 
sizes 11, 14 and 18 motors, 
it requires 0.008 inch-ounces 
of starting torque and will 
operate 12 inch-ounces of 
load torque in ambient tem- 
peratures from —40 to 
125°C. Bowmar Instrument 
Corp., Fort Wayne, Ind. 
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New Indicating Temperature Transmitter 





- 


Introducing a new indicating 
temperature transmitter for pneu- 
matic transmission of tempera- 
ture measurement in ranges from 
100 to 600°F, with spans of 100 
and 200°F. Model shown pro- 


vides as much as 30 to 50% 
greater sensitivity. Use of ex- 
panded scale increases output 


pressure-change per degree tem- 
perature-change, giving increased 
receiver control action and excel- 
lent readability at both the trans- 
mitter and receiver. Foxboro 
Co., Foxboro, Mass. 
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Digital Strain-Gage Indicator 


Here is a new instru- 
ment which accepts in- 


puts from resistance 
type transducers and 
converts these analog 


signals to digital read- 
out in true units of 
measurement. Exam- 
ple: if used for load- 
measurement, the 
readout is in actual 
pounds; for strain 
gages, readout is in 
microinches per inch. 
accommodate full- 


cell 


legs, and to select proper polarity. 


tan Beach, Calif. 


or half-bridge transducers with 





OATRAN Electromcs 











Panel permits adjustment of controls to 
1, 2 or 4 active 
Datran Electronics, Manhat. 
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Power Supply Regulation Analyzer 


Here is a new power 
supply regulation an- 
alyzer to measure ap- 
plied d-c per- 
centage change in ap- 
plied d-c voltage and 
rms on the applied d-c 


voltage, 


voltage of regulated 
and unregulated pow- 


er sources, Model 
901 B measures char- 
acteristics of the d-c 
voltage in the test 
range 1 to 3000 volts. 





The unit provides 4 ranges of sensitivity 


measuring percent regulation and also oscilloscope monitoring 


and external recording. 


Flushing, N. Y. 


Kepco Laboratories, Inc., 
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TANKOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 





TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 





























ALSO 


HYDROSTATIC GAUGES 


FOR ALL PURPOSES 


PRESSURE © VACUUM e DRAFT 
DEPTH & ABSOLUTE PRESSURE 


DIFFERENTIAL PRESSURE 
MERCURIAL BAROMETERS 


SEND FOR BULLETINS" 


UEHLING INSTRUMENT CO. 


463 GETTY AVE., PATERSON, N./ 
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Rack-Mounted Digital Multimeters 


No longer to be considered solely is a lab instrument, a new dig- 


ita] multimeter can be used by unskilled personnel to provide a 
wide range of a-c and d-c voltages and resistance readings at test 
points in production, incoming inspection and quality control. By 
dight modification, it can be used in systems to accomplish readout 
or printout of temperature, pressure, velocity and other data re- 
ducible to e'ectrical resistance, current or voltage. Hycon Manu- 


facturing Co., Pasadena, Calif. 
Circle 21P on Readers’ Service Card 


New Diaphragm-Operated Valves 


A complete new line of dia- 
phragm operated valves has been 
designed for instrument-actuated 
control of temperature, pressure or 
flow. Valves feature V-port de- 
sign, said to give extremely precise 
modulation of flow. Intended for 
steam, air, liquid or gas service up 
to 250 psi. Available in sizes from 
1/16 through 2” NPT (direct act- 
ing) and 1/8 through 2” NPT (re- 
verse acting). Air supply pressure 


requirements from 2% to 12 psi 
(direct acting) and 4 to 13 psi (re- 
verse acting). Sinclair - Collins 





Valve Co., Akron, Ohio. 
Circle 22P on Readers’ Service Card 


New Digital Tape System 


New Ampex digital computer 
output/input system offers 
transfer rates as high as 90,000 
6-bit characters per second. It 
consists of 4 interdependent 
items: tape handler, read/ 
write heads, electronics and a 
special magnetic tape. Tape 
handler operates at 150 inch- 
seconds and records 2 six-bit 
cheracters side by side on 1” 
tape. Greatly reduced need 
for buffer storage result from 
tape handler’s reliably repeat- 
able start and stop times of less 
than 1.5 milliseconds. Life ex- 
pectancy — 50-million start-stop 
cycles. Ampex Corp., Red- 
wood City. Calif. 

Circle 23P on Readers’ Service Card 





New Diode Function Generator 
New Model 100 diode 


function generator in- 
creases computation ca- 
pacity by at least 10%. 
The punched card 
memory eliminates all 
idle computer time re- 
sulting from  non-line- 
ar function program- 
ing, provides perma- 
nent function storage 
for use at any future 
- time and_ eliminates 
usual daily adjustment of each non-linear function. Accuracy 
0.1%, Repeatability—0.02%. Input and output range— + 100 


volts, Electrol, Inc., Los Angeles, Calif. 
Circle 24P on Readers’ Service Card 
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VALVES 


Hoke ball-type check valves are pre- 
cision engineered for minimum flow 
resistance and positive reverse flow 
check. Synthetic rubber seats and 
Stainless steel springs give maximum 
corrosion resistance and long service 
life. Line pressures to 3000 psi. Stock 
sizes, 4%" and %” in stainless steel and 
brass. Larger sizes or other materials 
to your requirements. Complete infor- 
mation is yours for the asking, 


HOKE 


INCORPORATED 


Fluid Control Specialists 


243 S. DEAN STREET, ENGLEWOOD, N. J. 
Circle 99A on Readers’ Service Card 


Now you can read shaft positions 


to one second of arc...directly...with 
. 
Gurley’s new 


A bulletin 
illustrating 

the how and 

why of untsec 

is yours for 

the asking. 
w.&L.&. GURLEY 
526 Fulton Street 
TROY, NEW YORK 
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@ REFERENCE DATA: Write for instrument Data Sheet No. 10.0-21, 


“Yq-Second Pen Speed ElectroniK Recorder.”’ 





raha to meet the special data-recording re- 
quirements of experimental stations, laboratories, 
and research centers, the new ',-Second Pen Speed 
EletroniK Recorder fills an important gap between 
conventional large-chart recorders and oscillographic 
instruments. 


This new ElectroniK Recorder is the fastest large-chart 
instrument available today . . . the perfect solution for 
high-speed plotting of any function that can be reduced 
toa d-c millivolt signal. It offers the investigator ex- 
treme sensitivity, complete flexibility, laboratory pre- 
tition... the basic plus features of advanced Honeywell 
design. In addition, the recorder incorporates many 
nw features the research man will appreciate: 


tasy range change—All components of the potentiom- 
tter bridge are located on one bakelite card. To change 
range, merely put in the appropriate card. 








times the 
. features high input 
impedance, easy accessibility, flexible gain control, and 
rugged construction. 


New design plu3-in amplifier —has 
power output of standard units . . 


many 


New pen and carriage designs— prevent pen clogging and 
paper tearing. Ball point pen easily removed. Trans- 
parent cartridge gives visual indication of ink supply. 


New slidewire and contacts—Designed for 
under high speed operation. 


long life 


Your nearby Honeywell sales engineer will be glad to 
discuss ways in which you can benefit from the new 
\4-Second ElectroniK Recorder in your research work. 
Give him a call... he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Jndus- 
trial Division, Wayne and Windrim Avenues, Phila- 
delphia 44, Pa.—in Canada, Toronto 17, Ontario. 


4 


MINNEAPOLIS 


Honeywell 
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Flow Colorimeter 


If you are involved in such processes as 
water, chemical, foods, paper, etc., it would 
be well to read a new bulletin on an im- 
proved ratio recording flow colorimeter. 
The instrument continuously measures co!or 
intensity, turbidity or chemical concentra- 
tion in a wide variety of process streams. 
Beckman/Process Instruments Division, 


Fullerton, California. 
Circle 1L on Readers’ Service Card 


Ring Balance Meters 


It will pay you to take a look at a new 
8-page bulletin on versati'e ring balance 
meters. These meters convert fluid differ- 
ential-pressure measurements into flow rec- 
ords and indications. The bulletin is the 
most comprehensive technical brochure on 
this subject. It contains descriptive text, 
tables and Hlustrations. Hagan Chemicals 


and Controls, Inc., Pittsburgh, Pa. 
Circle 2L on Readers’ Service Card 


Precision Frequency Meters 


The critical need for precision frequency 
measuring devices for 400 cps power 
sources is a well known fact. Here is a 
booklet that answers many questions on a 
new line of meters with accuracies to 
0.01% for applications in laboratory, petrol- 
eum, chemical and allied fields. Also im- 
portant information on frequency measur- 
ing included. Varo Manufacturing Co., 


Inc., Garland, Texas. 
Circle 3L on Readers’ Service Card 


Thousand Eyed Watchman 


“Private Eye for the Paper Industry” is 
a colorful booklet, describing in easy-to- 
read terms a void indicator for automatic 
detection of holes and defects in paper, 
plastics, rubber, etc. during production. 
The “super sleuth,” made by Viking Instru- 
ments, Inc., features a METLKOR feeler 
brush which transmits defect impulses to 
an indicator. M. W. Jenkins’ Sons, Inc., 


Cedar Grove, New Jersey. 
Circle 4L on Readers’ Service Card 


Computer t.a----age Translator 


Bulletin ZA 100 goes a long way in show- 
ing how you can get the maximum useful- 
ness and efficiency from data processing 
systems using different types of computers. 
Problems of rapid and efficient translation 
of computer data have been solved by the 
introduction of a computer language, trans- 
lator described in this booklet. Conver- 
sions which previously took hours can be 
completed in seconds. Electronic Engineer- 


ing Co. of California, Santa Ana, Calif. 
Circle 5L on Readers’ Service Card 
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Instrumentation at Work 


Bulletin 1038 shows graphically how in- 
strumentation works in a comp!ete boiler- 
control system for large utility power-sta- 
tions. The 12-page booklet gives a com- 
plete description of each control phase at 
the Seward Station of Pennsylvania E!ec- 
tric Co. Drawings further enhance the in- 
terest value of this booklet. Copes-Vulcan 


Division, Blaw-Knox Co., Erie, Pa. 
Circle 6L on Readers’ Service Card 


Servo Motor Quick Reference 


Standard components, special voltages 
and impedances and environmental and 
test specifications with a handy quick- 
reference table make up catalog 8. Pre- 
cision servo motors and generators for al- 
most every application imaginab!e are de- 
scribed. A copy of this in some handy 
file will give you a good start. G-M Lab- 
oratories, Inc., Chicago, Illinois. 

Circle 7L on Readers’ Service Card 


Controls for Automation 


For the first time under one cover, a 
wide array of automatic controls most com- 
monly used in automatic systems has been 
gathered. Included are counting devices, 
switches, electric valves, actuators, relays, 
time switches and a host of accessories 
which the instrument engineer can use as 
building blocks in selecting components 
for tailoring an automated system. General 
Controls Co., Glendale, California. 

Circle 8L on Readers’ Service Card 


Servosystems Analyzer Worksheets 


To help instrument engineers working on 
servosystems, component, test and design 
firm has made available a free set of 
servo-system analyzer worksheets. These 
forms provide a_ standardized, perman- 
ent record of the system or com- 
ponent under test. Can be put in notebook 
or circulated to customers as part of test 
data. Servo Corp. of America, New Hyde 
Park, New York. 


Circle 9L on Readers’ Service Card 


Consistency Control 


A plastometer is a device for continuous 
automatic control of the consistency of 
fibrous or pulpy slurries. It measures and 
records as well as controls. New bulletin 
11981 will be of great help to those for 
whom: consistency measurements are part 
of their quality control prob!em; consis- 
tency is currently controlled by manual 
process; or a continuous record of consis- 
tency is desirable. Fischer & Porter, Hat- 


boro, Pennsylvania. 
Circle 10L on Readers’ Service Card 


Water Vapor Indicator 


The water vapor indicator described in 
new bulletin 2301 is an instrument for 
measuring the water vapor content in com- 
pressed gases. It can be used advantage. 
ously in such applications as gas many. 
facture, process control, laboratory 
search and control, and testing or inspeg. 
tion of gases under many conditions, Amer. 


ican Instrument Co., Silver Spring, Md. 
Circle 11L on Readers’ Service Card 


Add-Subtract Counter 


Two-page illustrated bulletin 740 de 
scribes a new counter for count control 
between 2 limits, actuated by “add” and 
“subtract” pulses. Designed to automatical- 
ly control the number of units in a given 
area, the counter is suited to applications 
where accurate count of units in a given 
area is required. Eagle Signal Corp, 
Moline, Illinois. 

Circle 12L on Readers’ Service Card 


Automatic Calibrating 


Miniaturization is becoming an important 
part of flexible instrumentation. A new bul- 
letin describes another step in miniaturiza- 
tion which should interest many of our 
readers. A new unitized sub-miniature 
system for use with strain gages, resistance 
type transducers controls, balances and 
automatically calibrates up to 24 trans 
ducer channels. B & F Instruments, Inc, 
Philadelphia, Pennsylvania. 

Circle 13L on Readers’ Service Card 


How Not to Use Transistors 


In this age of “how to do it” articles, one 
company has decided that it’s about time 
somebody said something on “how not to” 

- in this case, how not to use transistors. 
Believing this material will come as a wel 
come relief to transistor users, they have 
published a cartoon spoof which, they say, 
will prove invaluable reading at coffee 
break time. General Transistor Corp. 
Jamaica, New York. 

Circle 14L on Readers’ Service Card 


Level Measurement and Control 


To familiarize instrument engineers and 
management personnel with the latest tech- 
niques and equipment for level measure 
ment comes this 16-page booklet. It covers 
applications of capacitance-type devices it 
quantitative measurement and _ control of 
granular solids, liquids, powders and inter: 
face. Full line of level instrumentation and 
systems and some specific industrial uses 
are also included. Instrument Division, 


Robertshaw-Fulton, Philadelphia, Pa. 
Circle 15L on Readers’ Service Card 
(Please Turn to Page 104) 
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wel. Where work and play are combined profitably! This fast-growing 
er electronics, nucleonics and mechanical engineering and research center 
of Florida invites you to join these major business firms who have lo- 
cated in this area. Available skilled workers, excellent schools, fine 
transportation make an ideal community in which to live, work and 
play where most people dream of retiring. Write on your letterhead 
today for informative literature. 

Note: Persons seeking positions with St. Petersburg industries, please 


ind 
write Florida State Employment Service, 1004 First Avenue North. 


ST. PETERSBURG CHAMBER OF COMMERCE 


es Jack Bryan, Industrial Director Dept. ISA St. Petersburg, Florida 
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save valuable 


=Taleotial-1-Jalale mil aal— 


HEATH Electronic Analog Computer Kit 


ge classroom, or “‘on 

fe) 9) n industry, the Heathkit 

Analog Computer solves physical 
faal-tonat- taller: 1M elae)e)i-Jaal-m eh) 


tronic simulat 


jitions. Full kit $O4500 


This advanced “'slide-rule’’ is a highly accurate device tha 
permits engineering or research personnel to simulate equat ; 


physical problems electronically, and save many hours of 
calculation. 
Ideal for industry, research, or instructional demonstratior 


Incorporates such features as: 


© 30 coefficient potentiometers, each capable of being set with extreme accuracy. 
¢ 15 amplifiers using etched-metal circuit boards for quick assembly and stable 
operation. 
e A nulling meter for accurate setting of computer voltages. 
e A unique patch-board panel which enables the operator to “see’' his computer 
block layout. 
Because it is a kit, and you, yourself, supply the labor, you can now 
afford this instrument, which ordinarily might be out of reach eco- 
nomically. Write for full details today! 


save money with HEATHKITS 


Now for the first time, the cost of this highly accurate, time and 
work-saving computer need not rule out its use—You assemble it 
yourself and save hundreds of dollars. 


FREE CATALOG also available describ 
ing test equipment, ham gear, and hi-f 
equipment in kit form. Write for your 
copy today! 


ad 4 
FOLDER 





HEATH COMPANY ~ 
A Subsidiary of Daystrom In: 
BENTON HARBOR 35, MICH. 





name 





: . Get the complete computer 
ity & zone - story from this four-page 
folder, available free! 
tate ee 
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> new literature 





Sample Counting Equipment 


New bulletin 89 gives a concise summary 
of the essentials in selecting nuclear equip. 
ment for sample counting. Basic considers. 
tions common to selection of all Sample 


counting equipme! 


t are covered jn some 
detail. Tracerlab, Inc., Waltham, Mass 
Circle 16L on Readers’ Service Card 


Atomic Instrumentation 


What do you know about atomic in 
strumentation? If vou are one who keeps 
up with the many phases of instrument. 
tion, you will want to have catalog A-], 4 
complete new line of atomic instrumentg. 
tion is presented. Descriptions and speci- 
fications are included. Baird-Atomiec, Ine. 
Cambridge, Massachusetts. 
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High-Temp Springs 


How to design and select materials for 
springs that must operate successfully at 
high temperatures is the very interesting 
subject of an informative 8-page bulletin, 
The bulletin explains what the problems 
are, what causes them, and how they can 
be remedied. Associated Spring Corp., 
Bristol, Connecticut. 

Circle 18L on Readers’ Service Card 


What's New With Nixie! 


lwo new 10-digit, direct read-out tubes 
are now being produced which have an ex 
panded life expectancy. The new “Super 
Nixie” and the improved “Standard Nixie” 
extend applications in instrumentation. For 
the low-down you'll want bulletins 104 and 
105. Electronic Tube Division, Burroughs 


Corp., Plainfield, New Jersey. 
Circle 19L on Readers’ Service Card 


Design Considerations 


Instrument engineers will find “Design 
Considerations for Miniature Slip Ring 
and Brush Assemblies” an interesting and 
informative addition to their reference 
libraries whether they are involved in ac- 
tual design or not. Principles and other 
data usefu! in applications and use are set 
forth in clear terms. Poly-Scientifie Corp. 
Blacksburg, Virginia. 
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Sealed Toggle Switches 


New 4-page data sheet 142 will prove 
useful to switch users. The data sheet de 
scribes a new series of pull-to-unlock toggle 
switches which incorporate an integral 
lever lock and require a definite pull of ap 
proximately 0.090 inch to change lever 
positions. Also included drawings 
11 locking positions; electrical data charts. 
Micro Switch Division, Minneapolis-Honey- 
well, Freeport, Illinois. 
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the New 


Jerguson 
MAGNETIC 
| GAGE 


For Liquid Levels 





An important advancement 
in liquid level observation 
for plants with dangerous 
explosive or inflammable 
conditions. 


Safety design 
seals against 
escaping gases. 


Measuring mechanism 
in stainless steel 
chamber. 


Scale mounted outside 
chamber; 
magnetically 
actuated 
through chamber wall. 


Distinct, 
accurate level 
shown in red 

contrasted with 
silver above. 


Job designed, 
correlating pressure, 
temperature, and 
specific gravity. 


For pressures up to 
2500 Ibs. @ 600° F. 





Patent 

— Can also be used 

for interface 
indication. 





Write now for engineering sheet 
on Jerguson Magnetic Gages. 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Buriington, Mass. 
Offices in Major Cities 


Peacock Bros. Ltd. 





In Canoda: 
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Components Catalog 


A new 32-page catalog showing relays, 
steppers, solenoids, rectifiers and other elec- 
tronic components will help you choose the 
component for your particular system or 
application. Universal Relay Corp.. New 
York, New York. 
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Handling Hazardous Materials 


Of special interest to those in the atomic, 
research and precision instrument fie!ds is 
a new folder illustrating 26 different tech- 
nical enclosures for safe handling of all 
types of contaminants. S. Blickman, Inc., 
Weehawken, New Jersey. 

Circle 23L on Readers’ Service Card 


Free Parts Kit 


Instrument designers will want to have 
a new sample kit containing a comprehen- 


sive assortment of molded nylon instru- 
ment parts. Samples provided are val- 
uable for use in experimental work and 


serve as parts for working models. Nylo- 
matic Corp., Morrisville, Pennsylvania. 
Circle 24L on Readers’ Service Card 


Computer Progress 


For those who like to keep up with the 
rapidly changing and expanding computer 
field, a new newsletter will bring you up 
to-date on the TRANSAC. Progress made 
to date, research data, facts 
and figures are all contained in this handy 
newsletter. Phileo Corp.. Government and 
Industrial Division, Philadelphia, Pa. 

Circle 25L on Readers’ Service Card 


Innovations, 


Diaphragm Seals 


If you’ve been having problems protect- 
ing pressure instruments against corrosion 
and clogging, then you will want to read 
bulletin 250. 
ical process service, the diaphragm seals 
features to interest 
our economy minded readers. Brooks Rota- 
meter Co., Lansdale, Pennsylvania. 
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Designed especially for chem 


described have many 


Magnetic Memory Systems 


The combination of transistors with mag- 
netics produces the most reliable informa- 
tion storage system presently 
New technical bulletin 104 shows graph- 
ically what happens of advantage to users 
when transistors and magnetics team up in 
a memory system. Daystrom Systems, La 
Jolla, California. 

Circle 27L on Readers’ Service Card 


available. 


Fastener Fact File 


Need a fastener? Go no further until 
you have a look at a new 42-page “Fastener 
Fact File.” The file is made up of 3 units: 
a purchasing guide, useful engineering 
tables and a design information section. 
It will give quick reference to most instru 
ment fastener needs. Judson L. Thompson, 
Mfg. Co., Waltham, Massachusetts. 

Circle 28L on Readers’ Service Card 


elemeter 


| ANY VARIABLE 














Accurate, Fast Acting, Frequency 
| Type Telemeter for Transmission 
over Wire Lines, Microwave, 
and Power Line Carrier 


The Model 1025 Tele- 
meter Transmitter con- 
verts DC mv from thermal 
converters, etc., to 10-30 


~ Accurate 
| HIGH-SPEED cps which frequency mod- 
ulates a built-in audio tone 


| j hannel. AC : 
Continuous or relay coke Aap hh 9 
| Telemeter 


available. Receiver detects 

and demodulates transmit- 

for ted signal, generating a 

DC mv for operation of 

VOLTS recorders or indicating in- 
AMPS 


struments. Up to 45 tele- 
WATTS meters can be multiplexed. 
VARS 


Any communication 
ETC. 


link, including power line 

carrier, microwave or wire 
line may be used. 

e Over-all accuracy is 1% 

“1, ° with a response speed of 1 

Built-in second. Equipment fea- 

tures a built-in calibration 

Self- circuit for 10% and 90% 

. receiver check, and 10 cps 

| Calibrating and 30 cps transmitter 

| : _ check. 

Circuit Any quantity which may 

be converted into a DC 

millivoltage or will oper- 

° ate a slidewire may be tel- 

emetered. 


WE CAN HELP YOU 
Our Applications Department is 
ready to ossist you in your control, 
telemeteriog or communications 
problem. Phone DEerfield 4-3100 





Write for Technical and Application Data. 


Kadio Frequency 
L 


ABORATORIES, INC. 


Boonton, New Jersey, U.S.A 
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TO 
RECORD 
DIGITALLY 


AND 





. POSITION 
ee. AUTOMATICALLY 


RECORDING SYSTEMS 


INPUT 





temperature 
pressure 
motion 





READ OUT 





printer 
typewriter 








tape punch 
lamp bank 
card punch 














J 


data 
processor 











For years Coleman DIGITIZERS have been 
widely known and used for converting analog 


motion into discreet digital 


information. 


NOW! (shown below) Coleman DIGITIZERS are 
being used to establish automatic position- 
ing from standard digital information. 


POSITIONING SYSTEMS 


INPUT 








keyboard 
punched card 
punched tape 








positioning 
unit 











AUTO POSITIONING 





machine tools 
servo systems 
plotters 
process controls 


t 














| 






] 





Write for free Data File. Mention your application. 


Your name 





ee 





Address____ 








ENGINEERING COMPANY, INC. 
6040 West Jefferson Boulevard 
Los Angeles 16, California 
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> new literature 





Elapsed Time Indicators 

How important are elapsed time indica- 
New data sheet ET-602 il- 
lustrates 2 basic models in a new line. 
One is a dial type and the other is digital. 


tors to you? 


The bulletin gives complete specifications 
A.W. Haydon Co., Water- 


bury, Connecticut. 
Circle 29L on Readers’ Service Card 


and dimensions. 


Temperature Controls 


“Got a Temperature Control Problem?” 
is the title of bulletin MC-157. The 4- 
page folder describes how a “thermoswitch” 
unit can help equipment run at faster 
speeds, require less maintenance and have 
longer life and reduced assembly costs. 
Fenwal Inc., Ashland, Massachusetts. 

Circle 30L on Readers’ Service Card 


Thermistors Guide 


{ complete line of remote indicating 
thermometers, thermistor probes and tem- 
perature controllers are illustrated in bro- 
chure YSI-50-1257. 
the section 
Yellow 
Springs, Ohio. 

Circle 31L on Readers’ Service Card 


Of special interest is 
probe data. 


Yellow 


giving general 


Springs Instrument Co.. 


Process Stream Monitoring 


Looking for a reliable instrument for 
process stream monitoring? In that case, 
you will want to read this new 4-page bul- 
letin 200 on a new thermal conductivity 
unit. Its particular features and operation 
are described in detail. Analytic Systems 
Co., Pasadena, California. 

Circle 32L on Readers’ Service Card 


Tank Weighing Systems 


Do you want precision control of your 
processing and accurate inventories of the 
Tank 
weighing assures low installation costs and 
simplified maintenance. Here is a subject 
you will want to know more about. A. H. 
Emery Co., New Canaan, Connecticut. 

Circle 33L on Readers’ Service Card 


contents of your tanks and bins? 


Rotary Solenoids Guide 


Twelve pages of engineering data on 156 
stock models of 5 rotary solenoids will 
prove a great help in selecting the solenoid 
best suited to your particular application. 
Direct current torque charts of solenoid 
basic designs are included along with line 
drawings and assembly drawings. G. H. 


Leland, Inc., Dayton, Ohio. 
Circle 34L on Readers’ Service Card 


Straight Form Thermometers 


Have you an installation which requires 
precise temperature measurement, but for 
which it is impractical to use the standard 
angle precision thermometers? A brochure 
describes new straight-form thermometers 
highly practical for this type of installation. 
W. C. Dillon & Co., Van Nuys, California. 

Circle 35L on Readers’ Service Card 


DAVIS GAS ALARM 
SYSTEM 


| ko} amore} ahelalelelel-m-la-t- 


earevaincelaiare, 





___ [ow Cost 
| e high 
sensitivity 
e minimum 
maintenance 





Utilizing a highly sensitive thermo- 
couple-type catalytic filament, the 
new Davis Gas Alarm system 
provides the ultimate in dependa- 
ble, full-time area monitoring. 
Design simplicity keeps initial cost 
low and practically eliminates 
maintenance. Electrically ‘‘fail- 
safe’’ circuitry and signals may be 
checked out at any time by means 
of a push button. 









WRITE FOR 
BULLETIN 11-30 

-.. get full facts on why 
the Davis Gas Alarm 
System offers a better 


solution to your gas 
monitoring problems. 


EVI) DAVIS INSTRUMENTS 


A Division of Davis Emergency Equipment Co., Int. 


272 Halleck Street Newark 4, N. J. 
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Wide-Range Power Supply 
A special bulletin describes firm’s new 
rinted-circuit, wide-range power supply 
ae regulated output of 0-300vde and un- 
regulated filament voltage outputs of 6.3 
or 126 volts ac. ¢ Yomplete electrical and 
mechanical specifications are given. Soren- 


con & Co., Norwalk, Connecticut. 
Circle 36L on Readers’ Service Card 


New Viscometers 

Those working in chemical processes will 
want to know about the new viscometers 
for viscosities from 0.1 to 1 million cp de- 
scribed in bulletin V1218. Viscosity is ac- 
curately measured in the process and auto- 
matically recorded showing all viscosity 
changes as they occur. Norcross Corp., 


Newton, Massachusetts. 
Circle 37L on Readers’ Service Card 


Miniature Motorized Device 


Introducing a useful new booklet on 
miniature motorized devices for applica- 
tions in industrial control equipment. This 
S-page booklet with its schematics and 
charts gives timely information on instru- 
ment panel vibrators, d-c generators, timers, 
positioners, ete. Globe Industries, Inc., 


Dayton, Ohio. 
Circle 38L on Readers’ Service Card 


Simple Relay Tester 

Here’s a way to simplify maintenance 
problems. A new data sheet describes a 
relay tester featuring special adapter 
swekets for solder-terminal relays; instan- 
taneous indications: simple operation and 
wide range of coil voltages and its cost 
is 100% less than equivalent equipment. 
Zeus Engineering Co., Los Angeles, Calif. 

Circle 39L on Readers’ Service Card 


Modern Instrumentation 


A new 8-page tabloid features stories on 
modern instrumentation actually on the job 
in plants throughout the country. Here is 
an opportunity to learn more about the 
instrument industry as it applies to elec- 
tronics, cement, ceramics, steel, power, 
metalworking, testing, etc. Leeds and 
Northrup Co., Philadelphia, Pennsylvania. 

Circle 40L on Readers’ Service Card 


Addaverter Data 

Here is engineering data on a new, ver- 
satile, low-cost, 2-channel analog and digi- 
tal computer link. It makes possible simul- 
taneous operation of analog and digital 
computer facilities with nothing else to 
engineer and nothing else to buy. Budget 
minded readers note! Epsco Inc., Boston, 
Massachusetts. 
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Variable Autoformers 


Three new explosion-proof variable auto- 


lormers for controlling power-line voltage 


in hazardous areas are desc ‘ribed and ex- 
plained in a new data she et. They are de- 
signed espec ially for panel mounting. Speci- 
fications and a typical installation drawing 


are included. [-L-S Instrument C orp., 


Cleveland, Ohio. 
Circle 42L on Readers’ Service Card 


February 1958 











INSTRUMENT VALVE 


Specially designed for and successfully 
used in instrument and regulating 
piping. Without dismantling piping 
network, dial gage replacement or 
repairs can be made. Back-seating stem 
permits repacking while valve is under 
pressure. Quality standards of complete 
line of Penberthy gages and valves 
maintained. Well worth investigating. 






FORGED CARBON STEEL 
STAINLESS STEEL TRIM 
BACK-SEATING STEM 
RENEWABLE SEAT 
INTEGRAL PRESSURE BLEED 











available in variety of 






materials and connections. 


WRITE for detailed information Dept. 1] 


PENBERTHY MFG. CO. 1242 Holden Ave., Detroit, Mich. 
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Costs Going Up ? eats 
aah ae 





ESTERLINE-ANGUS 
OPERATION RECORDERS 
Will Show You Why 


20 Pens in a single recorder will monitor 


20 machines or events. Available for 


DC: 2-250 Volts 
AC: 6-240 Volts 





Ask for Catalog Section 50 


Product Representatives in Most Principal Cities 


The ESTERLINE-ANGUS Company, Inc. 


Pioneers in the Manufacture of Graphic Instruments 
DEPT. H4, P. O. BOX 596, INDIANAPOLIS 6, INDIANA 
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END 
FITTINGS 


New Bulletin 18RG describes 
SK’s line of “Safeguard” 
Rotameters and gives detailed 
instructions for liquid 

and gas sizing. A specia/ 
sheet /ists fluids for 

which PVC is recommended. 
Send for your copy. 
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SK “SAFEGUARD” ROTAMETERS 





SK “Safeguard” Rotameters with Polyvinyl 
Chloride (PVC) end fittings are now avail- 
able for measuring the flow of hydrochloric 
acid, sulphuric acid, and the many other 
chemicals for which PVC is recommended. 
As a matter of fact, these new Rotameters 
are already being used for corrosive fluid 
service with excellent results. 


Two facts regarding this new PVC 
“Safeguard” Rotameter are of particular 
importance. 

First, this instrument provides a Rota- 
meter with chemical resistant end fittings 
and rotor at much less cost than a similar 
instrument with these components made of 
other special corrosion resistant materials. 


Second, the Fig. 18275 “PVC” Rotameter 
incorporates all of the features of the SK 
“Safeguard” line—one piece fabricated steel 
case, tube and rotor versatility, heavy safety 
glass windows, adaptability to panel mount- 
ing and to electric or pneumatic transmis- 
sion for remote recording and controlling of 
fluid flow, and others. 


Schulte and Koerting COMPANY 


INSTRUMENT DIVISION 


2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA 
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Transistor Data Chart 


Up-to-date technical speciltications and 
application data for almost 5000 transis. 
tors now available, including 179 aon 
types introduced within recent months, ay 
given in a new 1958 transistor data chan, 
Included is an interesting section on hoy 
to grow crystals. Kahle Engineering ra 
North Bergen, New Jersey. 
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Technical Projects Summaries 


Project solutions to problems in indys. 
trial temperature measurement and con- 
trol, telemetry, ete. are provided in a new 
8-page booklet. Pickard & Burns, Ine. 
Needham, Massachusetts. 
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Stabilized Amplifier 


\ 2-page bulletin explains and illustrate. 
a stabilized amplifier that allows the user 
to obtain the output characteristics bes 
suited to his application by incorporating 
Applica. 
tion diagrams and specifications are also 
Philbrick Researches, 
Inc., Boston, Massachusetts. 

Circle 45L on Readers’ Service Card 


appropriate feedback circuitry. 


given. George A. 


Optic Vernier Height Gage 


Can you afford to be without an optic 
vernier height gage that adjusts in 5 see. 
onds; allows you to read 1/000” with 100% 
accuracy; has H-beam rigidity or a 2450" 
vernier 1 times larger than standard? 
A new data sheet gives complete informa 
tion. George Scherr Co., Inc., New York, 
New York. 


Circle 46L on Readers’ Service Card 


Vacuum and Pressure Gages 


The problem of choosing the right vae- 
uum or pressure gage can be made easier 
with this new bulletin on gages featuring 
high accuracy, stable performance, rapid 
response and long life. The principle of 
noble metal compensated thermopiles of- 
fers advantages not found in other gages. 


Hastings-Raydist, Inc., Hampton, Va. 
Circle 47L on Readers’ Service Card 


All-Purpose Electrical Control 

Simple all-purpose electrical controls, 
known as “Versatrols” and suitable for use 
with virtually any detectable variables 
(thickness, torque, current, voltage, pre* 
sure, viscosity, light, load, ete.) are & 
plained in 12-page bulletin 106, Assembly 


Products, Inc., Chesterland, Ohio. 
Circle 48L on Readers’ Service Card 


Pressure-Reducing Valve Charts 


Bulletin J-160 contains flow capacity 
charts, dimensional drawings and control 
ranges on new sliding-gate pressure-redue 
ing valves. The valves are used for dead 
and shut-off and positive pressure regula- 
tion for water, steam, oil, gas, air, chemb 
cals, ete. Jordan Industrial Sales Division. 
OPW Corp., Cincinnati, Ohio. 

Circle 49L on Readers’ Service Card 
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RATES and MECHANICAL 
REQUIREMENTS 


Box Number counts as one line 

50 characters and spaces per line 

10% discount on advance payment of 3 or more 
insertions ordered at one time 

POSITIONS WANTED .60c per line, payable 
in advance. No discount 

Minimum—1 column inch.............. $13.00 














uv THE ISA JOURNAL, GRANITE 
id NOT 


cory muST REACH 

$LDG., 323 SIXTH AVE., PITTSBURGH 22, . 

LATER THAN 10TH OF MONTH PRECEDING DATE OF 
PUBLICATION 








POSITIONS WANTED 


EXECUTIVE ENGINEER —-17 years diversified 
experience in Chemical Industry. Experience in 
design of processes and process controls. Presently 
supervising Instrument Design Section. Bachelor 
and Master degrees in Chemical Engineering. Look- 
ing for challenging position in supervising design of 

wesses and Process Control Systems Write 
Box 2064, % ISA Journal. 




















POSITIONS OPEN 











INSTRUMENT MAINTENANCE ENGINEER — 
Engineer or technician with experience in main- 
tenance of electronic and pneumatic instruments 
used in chemica) processes. B.S. degree in EE or 
Mech. Eng. or equivalent. I 
Employment Division, North Chicago, Illinois. 


ASSISTANT PROFESSORSHIPS in Mechanical 
Engineering; graduate degree required Have pro- 
gram in instruments and process controls. Excellent 
salary scale; idea) San Francisco Bay location 
Write to: Head, Division of Engineering, San Jose 
State College, San Jose 14, California 


INSTRUMENT ENGINEER 


Outstanding opportunity with a Chi- 
cago based growth company in the 
chemical industry — 5-10 years ex- 
perience in chemical plant instru- 
mentation work Must be familiar 
with both pneumatic and electrical 
systems -— This position is on head- 
quarters staff located in desirable 
Chicago suburb, reasonable travel, 
excellent benefits, top flight assoc- 
iates, and challenging work assign- 
ments — Please give complete de- 
tails in reply. Write Box No. 2066, 
c/o ISA Journal. 














CONTROL VALVE 
DESIGN ENGINEER 


| Here is an opportunity for a capable 
Control Valve Design Engineer to head 
his own project in a growing, pro- 
gressive company. Jordan Corporation, 
a AAA-1 rated manufacturer of petro- 
leum, industrial and regulator valves 
for 65 years, has recently allocated a 
large sum for expansion of their con- 
trol valve line. We want a man with 
ideas, ability, and ambition to head 
this project. 

is is a permanent position in a 
sound company, and it will enable you 
to make full use of your abilities. 

You must be a college graduate in 
Mechanical Engineering, and have sev- 
eral years experience in the control 
valve-instrumentation field. 

_ Write A. C. Moss, Jordan Corpora- 
tion, 6013 Wiehe Road, Cincinnati 13. 

io. Please enclose a resume and re- 
cent photo, and state your salary re- 
quirements. We shal] then arrange in- 
terviews and a visit to our plant, at 
our expense. Your reply will be held 
absolutely confidential. 











a 


Instrument Supervisor 


For a new Southern operation of a 
recognized leader in the paper in 
dustry. 
Excellent opportunities for an in 
dividual with operating and super- 
visory experience, preferably in pulp 
and paper mills, 
Will report directly to Plant En- 
gineer. 
Will be responsible for maintenance, 
calibration, and repair of all instru- 
ments in entire plant area. Will 
participate in the selection of all in- 
struments, and will recommend ap- 
plications where instrumentation will 
show cost reduction or quality im- 
provement. 
Will instruct operating personnel in 
use of control instruments. 
Desirable age range is 26-40. 
Submit complete resume to: 

Box 2067, c/o ISA Journal 








INSTRUMENT MECHANIC 


Industrial maintenance experience 
on variety of pneumatic instruments. 
Knowledge of electronics helpful. 
Age 26-45. Rate $2.31 to $2.59 with 
differential for shift work. Also 


liberal benefits in new industry. 
Nationa! Aniline Division 
Allied Chemical & Dye Corporation 


Hopewell, Va. 











DO YOU NEED 


e ENGINEERS e TECHNICIANS 


e MECHANICS e SALESMEN 


e MANUFACTURERS 
REPRESENTATIVES 


wy 


Every month the ISA JOURNAL 
reaches the personnel you need, from 
engineering to sales. Use these Clas- 
sified Advertising pages to find ‘the 
right man for that position.” 


Rates and Mechanical Requirements 
are listed at the top of this page. 
Deadline is 10th of month preceding 
month of issue. 
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» coming events 


*Denotes ISA Sponsored or Participating Meeting 











FEBRUARY 1958 





Feb. 13-15—National Society of Pro- 
fessional Engineers Spring Meet- 
ing at Michigan State University, 
East Lansing, Michigan. Contact 
K. E. Trombley, NSPE, 2029 K 
St., N.W., Washington 6, D. C. 


Feb. 18—14th Annual Quality Control 
Clinic, sponsored by the Rochester 
Society of Quality Control at the 
War Memorial, Rochester, N. Y. 


MARCH 1958 


March 3-7—Pittsburgh Conference on 
Analytical Chemistry and Applied 
Spectroscopy, at the Penn-Shera- 
ton Hotel. Contact Dr. J. F. Mil- 
ler, Mellon Institute, 4400 Fifth 
Ave., Pittsburgh 13, Pa. 


*March 11-13—Eighth Annual Confer- 
ence on Instrumentation in the 
Iron and Steel Industry, sponsored 
by the Pittsburgh Section at the 
Roosevelt Hotel, Pittsburgh, Pa. 
Contact Fred Marton, 845 Ridge 
Ave., Pittsburgh 12, Pa. 


*March 17-21—Nuclear Congress, In- 
ternational Amphitheater, Chicago. 
Contact John A. Dever, ISA Pro- 
gram Chairman, Minneapolis-Hon- 
eywell Regulator Co., 707 W. 
Range St., Philadelphia 20, Pa. 


March 24-27—IRE National Conven- 
tion, New York City, Contact E. 
K. Gannett, IRE, 1 E. 79th St., 
New York, N. Y. 


March 24-27—Physical Society’s Ex- 
hibit of Scientific Instruments and 
Apparatus, London. Contact Physi- 
cal Society, 1 Lowther-gardens, 
Prince Consortroad, London, W. I. 


March 2-6-—ASME Gas Turbine Con- 
ference & Exhibit, sponsored by 
the Power Division, at Hotel 
Shoreham, Washington, D. C. 
Contact L. S. Dennegar, ASME, 29 
W. 39th St., New York, N. Y. 


*xMarch 26-28—Southeastern Regional 
Conference and Exhibit in Savan- 
nah, Ga. Contact Bill Powers, 
2011 Atlantic Ave., Savannah, Ga. 


March 26-28—20th Anniversary Meet- 
ing of the American Power Con- 
ference, at the Hotel Sherman, 
Chicago, sponsored by Illinois In- 
stitute of Technology. Contact R. 
A. Budenholzer, Mechanical Engi- 
neering Dept., Illinois Institute of 
Technology, 3300 Federal St., Chi- 
cago 16, III. 


March 27-29—Ninth Biennial Electrical 
Industry Show, Shrine Exposition 
Hall, in Los Angeles. Includes 
Fifth Annual Electrical Mainte- 
nance Conference. Contact Paul 
H. Hendricks, S. California Edison 
Co., P. O. Box 351, Los Angeles, 
Calif. 


APRIL 1958 


*xApril 1—Tenth Annual New Jersey 
Symposium on Control Systems 
Engineering, to be held in New- 
ark, N. J., sponsored by the New 
Jersey Section of ISA. 


*xApril 2-4—ASME-IRD Conference on 
Self-Optimizing Control, ISA Feed- 
back Control Systems Division co- 
operating. ‘To be held in Newark, 
Del. Contact R. P. Bigliano, E. I. 
du Pont de Nemours, Louvier 
Bldg., Wilmington, Del. 


April 17-18—Second Annual Meeting, 
Institute of Environmental Engi- 
neers in New York City. Contact 
IEE, 9 Spring St., Princeton, N. J. 


April 22-24—Electronic Components 
Symposium, in Los Angeles, spon- 
sored by PGCP-IRE, AIEE, EIA, 
WCEMA. Contact Raymond Sow- 
ard, Convair, Pomona, Calif. 


MAY 1958 


* May 4-7—Fourth National Flight Test 
Symposium, sponsored by ISA at 
the Park Sheraton Hotel, New 
York City. Contact Ralph H. 
Tripp, Grumman Aijircraft Engi- 
neering Corp., Bethpage, L. L., 
New York. 


May 5-7—Conference on Automatic 
Techniques, sponsored by IRE, 
ASME, AIEE at the Hotel Statler. 
Detroit, Mich., Contact J. E. Eise- 
lein, RCA Building, 10-7, Camden 
3, M.'d. 


May 5-7—1958 National Symposium of 
the PGMT at Stanford University, 
Stanford, Calif., Contact Dr. Ar- 
thur L. Aden, Stanford University, 
Stanford, Calif. 


*xMay 6-7—Annual Manufacturers’ 
Night, Exhibit, Symposium and 
Maintenance Clinic sponsored by 
the Northern California Section at 
the Hotel Leamingtom, Oakland, 
Calif. Contact E. F. Schimbor, 
1341 Seventh St., Berkeley, Calif. 


May 6-9—Western Joint Computer 
Conference, sponsored by IRE- 
PGEC, AIEE, ACM at the Am- 
bassador Hotel, Los Angeles. Con- 
tact Willis H. Ware, Rand Corp., 
1700 Main St., Santa Monica, Calif. 


*xMay 12-14—4th National Instrument- 
al Methods of Analysis, Shamrock 
Hilton Hotel, Houston, Texas. 
Sponsored by the ISA Analysis 
Instrumentation Division and 
Houston Section. Contact R. D. 
Eanes, L & N, Stanton Ave., 
Philadelphia 44, Pa. 


*May 21-23—Instrumentation & Auto- 
matic Control of Power Systems— 
Today & Tomorrow, by the ISA 
Power Division and the New York 
Section. Contact W. Welch, Long 
Island Lighting Co., L. I., N. Y. 


May 31-June 8 — European Co 
of Chemica! Engineering 
ACHEMA Congress, Frankfurt, 
Germany. Contact Decham 
Rheingart-Allee 25, Frankfurt am, 
West Germany. 


JUNE 1958 


*xJune-—-Summer Meeting, Society of 
Automotive Engineers, ISA 
portation Div. participating. Qop. 
tact Carl Canfield, Borg-Warner 
Corp., Spring Division, Bellewood, 
Il. 


xJune 2-4—6th National Telemeterj 
Conference, Lord Baltimore Hotel, 
Baltimore, Md., co-sponsored 
ISA. Contact G. M. Thynell, Ap 
plied Physics Laboratory, Johns 
Hopkins University, 8621 Georgia 
Ave., Silver Spring, Md. 


June 2-13—Operations Research jn 
Production and Inventory Contro} 
sponsored by Case Institute. Cop. 
tact R. Bell, Engineering Adminis. 
tration Dept., Case Institute, 10909 
Euclid Ave., Cleveland, Ohio. 


June 3—42nd National Conference 
Weights and Measures, Washing. 
ton, D. C. Contact NBS, U. § 
Dept. of Commerce, Washington 
25, D. C. 


June 9-11—Ninth Annual Symposium 
on Spectroscopy at the Pick-Con- 
gress Hotel, Chicago, sponsored by 
the American Association of Spee 
trographers. Contact Henry J, 
Hettel, Armour Research Founda 
tion, 10 W. 35th St., Chicago 16, 
Il. 


June 9-13—4th Annual International 
Automation Exposition, Congress 
and Clinic at the New York Coli- 
seum. Contact Richard Rimbach 
Associates, 845 Ridge Ave., Pitts 
burgh 12, Pa. 


June 18-28—Chemical and Petroleum 
Engineering Conference, in Olym- 
pia, London. Contact Messrs. F. 
W. Bridges & Sons, Ltd. 641 
Grand Bldgs., Trafalgar Sq., Lom 
don W. C. 2, England. 


June 22-27—61st Annual Meeting and 
Apparatus Exhibit, sponsored by 
ASTM at the Hotel Statler, Bos 
ton, Mass. Contact Fred Van Atta, 
ASTM, 1916 Race St., Philadelphia 


3, Pa. 


AUGUST 1958 





*xAugust 6-8—Annual Special Techni 
cal Conference on Non-linear Mag 
netics and Magnetic Amplifiers, 
sponsored by AIEE with PGIE and 
Los Angeles ISA _ participating. 
Contact R. C. Byloff, Box 202, 
Downey. Calif. 


SEPTEMBER 1958 





*xSept. 15-19—Thirteenth Annual ISA 
Instrument-Automation Conference 
and Exhibit, conference spo 
by the ISA Technical Dept., Phil 
delphia, Pa. 
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